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(54) S7| as a *M2= #b a a*h ?v>\ 



* ttflfil TFT ^ejm D H — — *|a| 37| S.ST S*|o|| SiofA^ b|jn^ aa» t4J2£, ^ 3^4 

m *te n=?a& sou, ^s^i spi fl«H<*i. s^i s-*i-^; tft o^ioi 7j 

»(io)#o||- TFT(30), 3|o|e) ±j(6a), ^AKj(3a), *SMS(3b) SI «^ 3^(9a)# ?u|«cK SI TFT M, *l| 

1 u(B|DtS(80aj* &@|E.*(8a) SJ 5^1 «(8b)o|| £|*H S7|^o S g^flch *|| 2 u||B|CHS(80bm., Ell 



¥ S7| si a zgs sjhsi 7i^eoN ^sp, a^4 ^ eg*^^ 

(Thin Film Transistor: o|S|- Z^MI, TFTBU ^#c»o| a}o|o||A| *17|*|oJ £## «F£*h7| S7| «B **l**l S. 

^lofe a7[ s*r s*i si a si a* r 7|7i°i 7i#£owi ^tm-. 



#£H o|B(e«»a| a7| »*t »*!■&, fi#a| 7|B2MI »s| 37| if*r ^^o| V|?J^Ai 0|^O)^|2, 7|B 
oj oj ojjoj tft oiai|o| 7|e<>ll^, nHS'ei^SSS ^ a^o| gxlslol, c|-B^s| 7\&s\ a oj|oj qjft 7|©01| 
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KIPRIS(SJH^SM) 



HII 01 XI 2 / 36 



^i'^sHa^ ^°|o| ^ S^^t Soil ^^g£l #o| oja}^o|cK o| g °, ^ 

ol|A-i § ^o|| s|«H 3:M S^KHI SiCHAjoj gEej| AEa i (contrast ratio)7|- *isM*M sf7| fl«HAj, g^^S. 

± H^SS^N £Pi g*|-#g djjn^ "iajJi xi7| ajf^oii, d|^^o|-7j| gjA^hc «om <&7\&2\ ^n- 

^3°^, u[sl\- as <l[± A}g*hD^o S g S g£7 r acK 0|5^ £^ 7H^PM 

ZlEljAi 2E|^0||^, Sh^SA|#S£.^fe ffluj^joj o§ SlOil, Z|^0|| 5U<HA|o| ^ 7H^S# feO|7| 311*1, 

^ s\o\ sick o| 7|#o|| s| , c||o|e|Ajo|| o|st)A) 3:^ 7\\=?- "S^HS flsshi^ s^7| aH^oi|, &[± 

»«, o|B)*i- S7| %n S-*|ol| SicHAi-^, z| S^K <»» *t £|-^o|| TFT 

itxfe, A-j^ g=^fJ f£7f ^xRtoll^, ^AKd, Slftj, tj|o|E^Aj dj |Aj °j o|## a^ *j7|*l o S 

op I ^oi- ^^o| ^oj°|# o<|# 1000nm(mn°IN) SE-c n o|Mo^ « *j ~ ^2£7|- 

^jHoF7| aH^oii, ofcxi-Tj^ S7|5jo^ g^spl S^ofe ^0| ^^o^l ScK 

o|a)oh^ = o| S7 | g.x|o|| xicHA-io| S a| s^oj ^f?!^ H^?J aSsjollAH^, ^ s|*|s| ni^i^, 

a si e^ m-^k q|o|EiAjoi|Ai ^ ftgsfe 7|#d[ a|sra, cj|o|E-|Ajjif S^o| B?} § 

^°J##ShO| ^^o^ S17| aH^ol|, z| ^o|| TFToi! Qjo^ ^^|o r ^, ^#th ^|o|eH^h|- S 

^Jlfoj g^jojj IXFEW ±±S>\- HB||o|^o| A ^o|Oi| 7|^ §^0| fcH S ^. Ol7|Ai ^bh^j0^ 5 q|0|Ei>d^ ^[0\ fij- 

4^^7r^^£j-^ TFT-c-, 1 HSllgJ 7|7Jol| AH ^a]^o1| ojg ^ S^o|| S.^fA|?|£^ 

f^pj, o| 7|Zh#oi| cj|o|£HAj° > ef^o| TFjoil ggsl^ S^aj^o, 2o]o|| ujaoMI ^#e-PI nH^oll, 

Hai |'oj^o| A ^o|o| 7|>a S-^cHj oi^jj, TFT7ho|Aj. «s|-a^o| ^ S^oll 5MfA|*«>t »sao| ¥^(leak)ScK 

*FS 0|&io|-^^o| *p| g-x|o|| SicHAioj ^oj c^Lfx-l «l^r&^ S§ o|-oi|Ai-^, OjCD) 

Sj- 7 |-^# ^7h ^A|^ oHollfE, ^S^SI £S#0|L.f Sa^fil ^# §7H^|^| Sf-^ #*r, SEtF 
0^0] o|» 7 |-^# E^p| ^^Ai ^So|-7ii Ol^Sfe 50! gfiSWI 

^ ^S-E 4r#£!- S^ia* a^oho) ol^oiS tiling aBe-^aS^h^lof, 7H^#o| ^n, ZL^^I 

S|.A(. S A|7|- 7|^£[ S7| £rS# ^l^ofe 5# *hch 



5E 1$ A 1 ^A|Oj|o| 3 7| S^S-*|0i| 910\A\9\ St*} SA| ^^oh-^ □Hmq^tJSl ^ol| ^ 

±*h "H^i l-^l §7hs|^. 

£ 2^ n 1 «JA|ofl|S| S7| £^ S-x|o|| XicHAio| Dj|o|eHAj, ^a^ > z[± ^o| g^g TFT o\e\\o\ 7\&°\ 

£3^E 2^1 A- A' Ef££. 
£ 4fe £ 2^| B-B' Eh^i. 

£ 5-^ ^| 1 ^A|0j|o| g 7 | HMA)|^# ^AiO|| tX^BH £A|S^ ^£!£(ZL 1). 

£ 6^ ^| 1 £JA|0j|o| ^7| g*| S-*|o| xi\ZE *^-M\±m ^A-jOil CCfEfAi £A|S^ g§£D 2). 
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KIPRISfSDH^SlSfi) 



Ml 01 XI 3 / 36 



£ 8€ n 1 4!A|o||oj g 7j go]- g.*|o| xi|3E HmAl|^# ^o|| ccfEfAi £A|S|~£. g§£(a 4). 

£ 9fc *fl 2 ^A|o<|o| S 7| §*f ^*|oi| SicHAiai cj|o|EHAj t ^AKd, 2^ §o| TFT oja||o| Ai^ 

£ 10© £ 1021 A-A' 3fl£. 

£ 11S £E 1021 B-B' 

£ 12-fer *| 3 ^A|G||o| g 7 | g-x|o| 

£ 13© *fl 4 tJA|Q||2| g 7 | ^|oi| sicHA)o, DUoiEjAi ^A^j, ^ §o| gAjsj TFT <Ha{|o| 7|B 

2| A|£ o|gS|^ S.[^2\ 
ir. 1 4-c- 51 132| A-A' aSSE. 
5. 1543 £ 132| B-B' 

£ 16© *t ^a|o||o| g 7) g.*|o|| 2lo|Aio| TFT cHfij|o| 7|#^ n ^o|| zj ^ a^sFBo| cHU=7|efo| 

^o{|Ai ©g^5E. 

£ 17© H 162| H-H' 

££ 18© £ ^ D J0\\ S|» SXp|7|fi| aj A |o||o| 7Hq= ° £AtSfe 

5E 19-£ £jA>7|7|°| £{ 0l|S.Ai HAjofe E^i. 

£ 20© S^|7|S1 C|-# Oj|SAiS| aSEjf £A|Sfe 



S ^SJ2j g7| a^ 7 | «Ba*PI' fl*H Ai, 7|©oi| ^^-^Ato-af/^sr-'ciroiBi-aaf, 

Aj SI A} 7 | z| cj|0|EHAjoj jn^oil CUS^OI bHx|£j &T°t e|H^|>iE|£|. £^ £M «t?+ m^HA-|^E|o| °J 

HBj|o] go)£. ^AHSfc «hSE*HSH|- ^7 1 S^2| A^0|0|| 7^^, ^7|^0^ 5£*j. 

M7| Strt *j7|^o^ g^sj 7:^Ajo| XH| 1 £*j#jlf, M 7 | *\\ 1 £S§^[ 0|^CH^|JL, g^^o^ 

Moh av 7 | g|| o | Aj o|| ^jcHS. ^-1°^ gx|oi Si-^ *{| 2 £SS* T^ltW. 

«S2| *J7| im S*|2| ^ AH OH o| S |.£ xi| 1 £*j#©, «HE**31l ^ S^^fi| A|-0|0|| 7HAflo|-Il 91^, 
^, ^± ah£E*l|S2| HBjjoJ « 37|^o^ g^o|-7| ^7i|^-0| £SS°^Ai 7)-^^, 0<|# fg, °J= 

*il 2 £2#-E S^^jo^ mo|- ak7| qjo|E-jAjo|| >^cH5E ^^-^H^. g*|ZL 21 7 1 nH^oii, q|o|E-]Ajo|| 7|-s|-oi x-|| 
2 £3#o|| o|§|| z| s ^o| ^ 5i^K 

S ^S2| S7| &x|o| Sj- 0|| CH| 5}o\M, A^7| X|| 2 £S§^ ^^^o^ ^ 0 |- ^CH£ «^.S)o S a 1-7 1 ^ aj^chi 



0| ^go|j 21©^, ^^^^^ £ oh ?iCH£ ^^o^ o|^S|^ ^ ^^2| MO\0\\ SAjH)- ^| 2 SESS^, ^ 

^ 7H^ ^cHH ^ $ycK o| nH ^o|, x\\ 2 HS#o|| °|*H ^H 1 ? ^^o| flSg 7H^o||a-i 

^, ^^^o^ ao^l-^ S^^il 2 £S^2| Afo|cH| unroll, 32f^ S ao)ufx| §{■ 
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KIPRIS(S^^§1ga) 



1HI 01 XI 4/ 36 



-^ck o| i|^wo^- > SHBli^^o|7|- feohScK #A|0||, *\\ z 5E*j#o|| o|SH &\± ^o| ^H^oil 
Ai-^ gsj|<4 ao| q|o|EiAjoi|Ai sf± 7H^ flSS Sfir SPI fll§o||, q|o|£-|>d^ &\± i££ 

fto)ScK o| goif, q|o|E-|Aj^ ^ 3^o| SZ> ^£*t# #o|-oi ^^o|| s|*H, s|^oi| £IcHah;o| yfoj e^h 

Xj^E-joj ^s>|- =S«oj2^| A\0\°\ 7|« ^A|?|A| o^S. 0| Qfl§0||, 1 *B||& M|0|| 

#£h±^HBi|o] Af0|o| 7|Ajj S-SOll — *l ^Er| 7 (■ 0| AJ" ^o|-a| , ^3^011 M^A|^0(: ^S^0| V 

^£J^ AfE}]# ai^oil °j# ^ SicK ^ l ^Aj^oll ccf^ oj S *i^# S^o|| s#a|7|£^. ^ ^H*!^*^ 
fc, ga|5H(flicker)4 sh°i -^oj^- a^A|«A| sa| s^s| 7Hs*H£!cK 

Dj^Ol, A{| 1 iS#Oi|, &|°| M*|^6|a|. £|^ ^7j|S|-^ 7|-&» 7(-X|7|| Sfc ^Oll, 0| X\\ ^ £SS^ 

o|V(>i^l^ *l| 2 £S#0||, ^A|^o| ovg 7^Sh7i| *\&*\ 7}|^ ^W^l 

S[2 Si7| OH ^0||, S^II^Ai, i^|^o| e^Sf *) b|&£HI ^ 214. 

« «Sfi| 27| &n g-*|s| 4# oil oi| siojAH, am x-i| 1 £SS^ *il 1 S^IM S# **K>1 S7|*jo 

EiJE £0, 3|^# ^Tfl M ^ ^, oj^o^ ^e«e ^ # a7| | §^#^S > ollS ^OlAl7| OH SOU, of 

S W£^l#o|| XioiAisi ^(punch through)^ ^|«|-7| ?|sl|^, £^ ^^f ^1 ^ ^ «fe ^^o| o|| 

£^0t|Aj §A|o|-ai, Sj^^O^ ojjE OJI^O^ *i±M\£7?[X\ ?^«H0|: S|-HS, A|ttAH 0 | 

oij^oij oj^| ^e«e §o| xigo) a<HA|A| ^ a^- 5o|ck o|^o|| q|o|-oi £ oi|o||Ai-b, 
SZ># 2^HS| 3j^oj j-n 1 °j Ai| 2 ^^l^ #ol| a|§H ^^ofe ^o| ^7| aflsoll, ^ ^# hek>| oi|^jo|| sjstj 

ao| 7te*W7l4 ^ c>il ^ 0,| 2|§H 7 < a '* ^ 7 ^*h^ c k °l S 3 *. ^ 

£e«e ^o| z|z| ^| a- ^ Ai| 1 5E-^ *i| 2 *s| A^koii ^|x|shc- ^S-oll SHoiAjai ^ 

$ ^S^l S7| S-*|a| 4# cH|cH| s|sra, ^7 1 q|o|EiAj° t y-£E*IIS5if 3 £^ ^# S7|^ 2. 

0| ^AHo|| Sj^fl, G||0|EiAj^ ^£xi|#o| g^^£| S7|^^J 3^0| Ai| 3 §SfO| ^^7« oJOi^j 

^ ^g£| S7| A^|o| ch e ol|0|| S|ora, A^ 7 | q|0|E)Aj^ ^^^o^ ^ ^7| £^ S ^Oi| *<>^ « «.^o^ 

o| ^ ah oj| o l s|.g i q|o|EiAjji|. ^ 7|-^tl- a!- g*|^| S^5E^ ^ah S |-^ 3|o|E-)Aj;^ s±± 

S dUHol-Ol, d|0|EiAjjif ^ S^S| AfO|0|| XiOiAio| 7 |A| ^oMI Ai^^ ^ o|CK Ctj-BH, * 

oi ^s^oii sioiAiki ay 0 | o^s^ sbih4&^ s^^sm^as^ s/ck 

e(c^) s.o| as -o| ^ o ej^g. ^ ^z, &*| ^^#^1 A"i o)-, Ai|s a|o| stA^ol ££Sck 

^ «gS| S7| ^x|o| C|-# OflOJI S|S|-a, ^7| Ai| 2 £2#S, SS^|Aio|| S7|^jO S g^£|Di Si^K 

0| ^ ah oi| o (s ^ ( ^oii gxi 5it ^ ^11 2 SS^o] AfO|oi|-^, C^£| 7 |XJ §af 0 | #A|ai ( 

THi 2 £3^^l ^a|£|h Si ch. o| DflSoil, Ai| 2 £3§^s| Afo|s| 7|-a §sw, 

xi| 2 5E3§S| Ajo^ y^ 0 , ^ 2 ^oj S^| oi| d|*|^ °4gsfc« x-iim^r SiJl, S^o|| XiCHA] £| *joj 0 | Mc|- ej 
Sohofl ^B|7iE|. a>oj fd^tf m ^ °ic:K 

« ^S£| S7I cfi oiWI fil^S, ^CH£ Alia ^^^1 ^1 ?ie^oll # 

o| ^ ah o|| oj sra> uh£«lies ^oi£ A«a £sj£| 7|©^oi| o^a| #oho| *jAj£| *^°|o|| o|sH. TFT cH^|o| 

7|e*o S ^EH;o| Hon cH*hA||a «g^s| ft ^ suck o| ttflSoll, §HS S7| »^a-*|s| a|o|| SioiAi, 

-^A^, 0|^ bl-A^, "}A^ e^HA|^Ei^o) ^ 5 Afo|| 7|ojs|-0^ ^AjSfe, ^ S^0|| 2i^Aio| g ^ 
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KIPRIS(SJH^SISa) 



HI 01 XI 5 / 36 



o| ?go|| o|^ S( x|| 1 oj xfl 2 £ g § o i o4|S ftf, Ti(EjE^), Cr(Hg), W(B^H), Ta(BW), Mo(M&|H 

a) % Pb(y-)^fi| sfL(f sS^fe, ^ EMI. S3, 3^r Aj£| A ^o|H §£ S ol^oiacK o| Dflsoll, x||2L h 

^A-i|^0|| gjoH Xfl 1 £S§ 51 *1| 2 £S§ M&^0\\ Zf« ^S^l SiCHAio| jlg*|B|0||Al Sflg Xj| 1 £S# 

a xg 2 £3#oi saspm nKaisit sis mc*. 

0| ^ AH o|| o| Sra> M««||0|: » ^Al^oll IXf&H S*|7|- "JfSfe ^ Aj^OJ A ^ 0 p^ o^, S?PI- Sicf ohgg 
X|| 2 £Aj*^o| AhO|0||Ai, G||0|E:HAjoi| #gO| ^7|-E|7| Oti^OU, G|| 0| E| Aj o| £ = ej § £E||S|-X| S^AH. 

*1§°l ^7|-Apl-b #o| Q± s| a|# d|a||^ sh, o|^o|| h^ah; q|o|E-|Aj s~ d| ah|^ s|>oi£ f *|| 

2 £Aj*^o| A ^ 0 |0| fig° §7W?I^ ^Oi| q|0|EHAjo, fig Mi^fi o^g. ^ ^11, €HS d|0|E|Ajg ^ 

» «9fi| *p| %n ^A|o| 0^1 0|| £|Sra, AJ7| ^4: S=0|| ^^sj ~£| fig° Dj ^td|o|-cK 

0| ^AHoij fi|*ra, SSoll 3|*H, ^4: Aj^o|| 9lO\M2\ ^a|^o| AHo^M^A|e># zj ?|| » ^ SeEJ] 
^Mb|# #711 ^-°J ^ SlcK 

0| 0i| 0|| Aj^, A^| X|| 1 £2§ 5J *|| 2 £31^, ^7 1 ^A^Aj oj A} 7 | *xj §^o, Sj-^oj S=Ajo|| H£nf~ 
tf*|S|0l£ »Ch 

0| ^ AH o|| o|o^, ^A^Aj oj §afo| S^oj S=A^o|| ^ojo|« §^Oj ^*|@ ^| 1 £A|*o|| o | ^ ^ £j = ^ 

^>5E^|S# §7|| 7feSfl, ^A^Aj oj *q §^o| * h ao| s=a^o|| S^etf #o|-oi >^A|S x|| 2 S.S^oi| °|«t|, ^ 

n=?- ^i-^s^, d)^ xj| 2 £a§nf §gsi oi-^o, a=^o ( a^ioijai ihEhoi-Tii =mtt^ 91 

o| ^Aj §§§ D) ^b|oh oil oil AH a^ 7 | &E_M\BZ\ ol^cHxj-^ x|| 1 ^aj § | a^ 7 | §go| ^ 

a| S^oi x|| 2 ^ S-S 3^o| xhji 1 #Ajx-||e|# &*[o\ Pllt on a|h|^, m 7 | x|| 2 ^ ^| x|| 1 £3 

#o| oj«^ 0|^-C>iX|^ X|| 3 ^ Aj^o| A^ 7 | A^ofoj X|| 2 #S*i|°|# #0^ C|| ft b||*|£|<H A} 7 | ^ ^g 

o| ^^£|oi£ ^ck 

0| ^ AH 0|| o|s^ > H} £i ||*o| oj^^ 0|^CHX|^ X|| 1 ^Aj fig AH^ILf *^ figoj *|.So, g^oj X|| 2 S 

^o| xi| 1 #*j*||oj # qjffc bHA|s|H, *i| 1 ^ §^o| ^a^eIoI, c^soii, x|| 2 ^ §g S^af x|| 1 £S 

gs| iJ^^ o|^cHx|^ x|| 3 ^aj ag aj^oI xfl 2 ^S*H^t§ #°KH ^s fc «H*l^|cH ^ 2 ^ ^^o| a 
o\m M\ 1 S! xfl 2 ^ S-SH^^eh; z| ^ ah^o|| figo| t|A)sp| nH^o||, *\Q± ?J^# 
o|SS^, ci^o| °J^|a|oj oj^sM ajjEAH q|§go| ^ §gf ^ SicK 

0| ^Aj fig- D| ^b|^h OlIollAi^, M 7 | x|| 2 £Aj*fi, M 7 | x|| 2 ^ §1T S^Oil ^^Sj^^ ^ 

01 ^o|| o| S ^ j ^Qi£ Jfi§Xjo S ^A|CH 3^54 H 2 SESS^SI AhO|Oi|-^, Cj-^o, 7|^ #gO| 

°}, x|| 2 S^l^l- x|| 2 ^ S^s| Ajo^^ fixjsjcK 

o|s>h ^o| x|| 2 £3§t x|| 2 ^ g-lf AH^oil g^sfe S^oll^, a^7| xj| 2 £S§^, x|| 4 m# #°K>1 ^ 

7| x|| 2 Aj^o|| ^^sja) o lI1} xp| x|| 4 S^M S^, ^7| x|| 1 ^4= i^oh^ gfj ^ S0 || 

s|«H §^^lc>i£ ^ck 

o| ^o|| o| sf a^ d|ii)A| fi 0 |S|-7|| xfl 2 £S§§ x|| 2 3^oi| ^ q^o|, x|| 1 ^# @ 

gsfe X3\ ^a|o|| x|| 4 S^oPI nH^oll, x|| ^ n S xj|^o| cf^o|| £go| S^K 
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KIPRIS(§«5igS) 



Ml 01 XI 6 / 36 



op|o| n 2 ^^ glT 2^ ^*|£|n SiKi^S. ^CK 

XH| 2 5ESS^s| A r 0|fi| #o^, 2 £S§S| S*l«i§0| £ r £: S^|o|| 

o| ^o|| o|s r 3, xH| 2 §^ Si *rS^I ^SJoWl g ^ SiH, *t| 2 ^ SB 51 a) 

j_ g<=>|5. *HSs r £, c r #^l 3*15. tt *r Xm. o| ^nf, *fl 2 ^ §^ 2^ 

A-i^ b[|Aj (redundant wiring)°£*1 7|-^a|zj ^ sjc|.. 

oj x r ^B|^ SgAj # a^ 7 | xh| 2 ^sj §if S^, £M ?ie^o« 5UoiA-jo| §ES^o| a^ q|o|&] 

Aj A r o|# a^| ^A r Ajol| ccfBW ajx^j 1> z| g^n r c r o^?H£ §y££ ^g^lo) Si^ ^|oj|, m 7 | * r §^ol| 

Q[ ^ AH o|| 0|s ra> *|| 2 ^ §^ Aj^° ^ S=D|-C r 0pJ?||E ^AH^ - o| 7 | 0|| §0|| , ^ 7H^## §= 

Di^O|, A} 7 | X^^, # 7 | Xi| 4 ^ *)*|0|| «£S *l| 5 §S[Oj ^7 1 ^^Ajol| *j 

0| ^ AH oj) °|S r £, "J-H*I|S^ ^<H5E 7|e^0j| ^oj°|# li-oM A^°|0|j 0|t|) 7ie^o S 

g^sjcH 2i7| nH^oll, x r ®st# #^r^s| bHAjo^ 7|-^a|?|^ 301 7j-^^x^ #ifAjo| xixiff-£|-# E£^ 

^0i| §^Ajo| MC|..2ha«|.A|?|fe ^0l| oj«H, S|§5|0 S - | S A| ^Mo, Hgo,^ ^ SU^. £E 

^1 4 ^oi r M\ 5 S-E, ^^?]*|ol| ggSfe ^oll o|*H, xq 4 * SJ ^1 5 *cH| Si 

cha)o| ^x|g ^ such. 

Di^o|, aj 7 | x4| 2 £S§b[ %\ 2 ^ a7|^o M g^s|o| oi^cHxm, My\ 

o| ^ ah oi| ojsra, 7H| 2 £S§f ^IT^H^ah: o|§^ ^ SicK £E*h, ^| 2 ^ #tf^j^^ o r jz, x-j| 2 5E 

*. S7| S"*|s| ^ o||o|| ^|o r ^, Av 7 | x^i 1 oj m 7 | n\ 2 £SS§, iN|o|E|-aac|.£. ©hSoil 

0| ^ ah oi| o| S ^ } cjiojEHAjMCrSE o r ^o|| ^x|sJ ^| 1 £S#oi| o |s})> ^ 7feS r ^l. ^|0|e| 

Aj^chi o^oi| ^| 2 £S#oi| a|«H ; ^ ^Hn 1 A3 c i^oi ^1 1 £S§^( *H 2 

S^n^l A r o|oi|A-) ^ah^ ^ sicK 

« ^Sfil S7| §-x|o| c|-# o)|o|| o|o^, Ak 7 | xfl 2 ^ D J^°^ Mo r o^^H ^^o^ ^*|£joi Si 

^7 1 CH0|E|0|| CCr= ^{cH£ 

o| ^Lgo\\ o js ^ j a^5jo £ a0r o r ^J^H fi^SS 2 £*J#ol| ^ ^Hn 1 d|o|eHAjo|| ccf# 

^^o^ ^ 7 r -^s r cK o||S E||o|E|Ajo|| a\B £[± S^^, ^ ^-^H^l^^^l S 
^om q|o|EiAj^ g}5E*IS* S^o r -^ ^^sj « ^|^|a^ q|^s| S^o|| ^| 2 £S§§ 

^ Sin, o| cfl^-g-fil S^o|| SicHA-joj $±± 7}j^i «H9- ^1 2 £2§£S 7|-^o r cK 

- } Hhgoj g 7 | g*|-§-*|o| ch s oi| oi| o| S ^ j a 1-7 1 xi| 1 °J m 7 | x| 2 £a§§, Ej|0|Bj4ia^JE ^ 
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0| ^^oij o|S|^, q|0|E-iAjMcfS. 7|^o^^b) fl ^o^Ai XH| 1 £E£!§0j| o|^j ^ xj=*^ # 

7|| ^^2, G(|oiE)AjMC|.£ M*o|| *{| 2 £2#oi| °|«H, ^4: flg 7^s|-cK 0| 3° ^ o| , X4| 2 

£Xj*f Dj|0|EiAjMoj jjg^oll §7j ^oj°|# ^*|o|-Oj£ ^i, ^A^AK>|| g^J- §SfOj ^x^Ol 

E^ck k», XH| 1 £S#^ *hfc £^ ^x|^, td|7H7- MtolS ?jx|o|| ^xHfj- ^ 

o[7| n«so||, a^i *>»£7K67|*H>I »B|*m. 

0| oil oi| Ai-^, M 7 | XH| 2 £3§€ Mo|- &7\ *i| 1 £*!#o[ ^XHS|^ *\\S>\otJL aj.7| qxfg£ S 

x|Ej(>i 5JOD^ i AJ7| q|0|EiAj °J M 7 | ^A^Ol| ZJZ| CLf# "3 ^ # flgo|-£^ ^SfO|£ ^Cf. 

0| ^0)| o| S ^ | x| 2 £S§€ »| 1 SES#0| &nt>[£r *SJ|«Kil*l*l«S£ ^^l^^ Si 7 1 DM ^0l| , S\± 7\{ 

g^oj D||o|EiAj °J ^AfAjOjj Z|2| (Xj-^ <g<*# ff§Sfe S, ^ ^ ?H =f- gSjfi| flS^fr 7h 

*i| 1 *i| 2 £SS^s| Soil c^a^, of|* #3, q|§ 7|#^°| x>g°K ^ h^^|^eho| s|- 

lo\ e|g| E^j^i^E-j, q|o|E-|Ajo| o^xv « «.o{| a|«n f tj-^o^I S «*ltt *r 81 

0 | Xi| 1 £*i# °! *|| 2 £S#0| ^*oj| Oj|0||A^, A} 7 | Si^lS^ &7| 7H| 1 mO\B\&jl[ ^ 

o| ^ ah o|| o|s^ Qj|o|EiAj M ch5E a^o|| *i| 1 £^#oi|At ^ S^S£*e| 3|o|e)Aj:a|. ^°Jg-o^ o|^ 

X|- §7j| E3§74*|# S7|^o^ g^Sf2, 0| g7|| £*j#0l| S|«|| Ci^ ^£Xi|#7?W# *j7|*|o^ 

S&7| dhsoii, iF7H£| **l*2| ES^eJ Ai| 1 £S§4 £SSo|| s|«h, S^sL^Ef BfS*»*W« 
eMI ^It*" ^ 2i^K ^o| q|o|EHAj « A l ^ ^ ?^ofe ITO(lndiumn Tin Oxide)^s| S7|£| 

o| AkAH(4g^) 0 | Uf^ Spoilt, 0|# Aj 7 |^|0^ MAH 0 | ^ 7HS.(0i|# ^^)^ 1 £S§§ 

^Aj S ^ g« goi|Ai ^B| oj-CK 

0| Ai| 1 £Aj* nj M \ 2 £3#0| A^*o|| AJ x|Hj 0-| Si-^ 04|0j|Ai-^, A^ 7 | S^0{| ^ ?W2, &7| 

C| 0 |EiAjg M 7 | *^ §go| Sj.ao| A^7| Ai| 2 ESS^SI AfO|0|| §SfO] *|*|*|JE 

0| ^AHo|| o jsra> ^f^0\ m S^Aj^oll IXfBfAi Aj^7|- y^ofe A^|7^ 0^, *i^7|- £^ ^SS 

Ai| 2 5ES# SI ^ §^^1 A |-0 1 CH| Ai, D||O|EiAj0l| ^7|-A|^ ^ 5i7| D>| §0|| , 3|0|EiAjo| §^ 

# Sfl SHUoW o^A] 51 § SMI ^7|-A|7|-^ 2)01 7h^*H£]C>. ^H| H|x|# 0 1 A|| ^ 5(2, 0|7^ 

oi| ^AtdlolEiAj a # o | A|| 4 ©ho)E, *|| 2 £S§ 51 ^1 2 ^ S^^l ak>|o||a|s| S3§ ^^^1^1^ a<HI 

0|^) i Cj| 0 |EiAjo| §g ^Xi|S- ^ SiO tt | > CjiOlEiAj^ #£hS(-AjA|^o| ^ Aj^O^O| ^^0j| aicHAioj 

« USS| Ai| 1 Aj7| S-X|£| Ai|^ M 7 | ^S°h7| ^SflAi, 7|#0|j **^9\ ^A\^H\ t ^^S| ^|0|E) 

Ajjii- a^7| zf^A^iKA^r ^ ■qoi^tfoirg^a' wsa^i^Nsf, ^ M^^i^Nfii a^a :^*a^« 

7^|^ g 7 | S-x|o| Ai|^ ^g0i| XiOjAi, M 7 | 7|^0i| ±± XR y <g <* 5! =B«£l S# 

^^Sfe^S^, ^7 1 ^£*i|#AK)|| Xj^H|o|- tjAHsHB ^gjlf, Ak 7 | g^H|°|Ako[ ^^0i| ^AfAj §y ^ § 

ejoj ^o| xj^o gA^ S |.- ^xHji^ Ak 7 | ^A^Aj °J a^ 7 | ~}^°\ Aj^Moi] Ai| 1 ^7J ^o^°t# SAj^- ^H\ t M 
7| ^5 ej-Sf §U ^7| Ai| 1 ^7J ^^°|0i| A^7| y-E*||SO^ Ai| 1 SEHE ^» ^^ofe §84, £PI Ail 2 

S^°|^0|| Aj-7| Xfl 1 g§ §S|Oj At 7 | «h£*i|#0)| Aj 7 |AHO^ Xj £ ^ X^^O| ^| -| E^jfilf, ^ 7 | X\\ 

1 £fiS4f^ D 4°S Ai| 2 £S§t ^^ofe gSBf, AL7| Ai| 1 £3* cy a^7| Ail 2 £SS^oi| Ai| 2 #Z> 
^AH S j.- M7| Ai| 2 STJ SojolMoil, q|0|E-|Aj - ^AHS^^SHK A^7| ^0|E-|AjAK)i| ^ 3#?J-^^°|# g 

^ofe i^l Ail 2 »ZJ ^^^1 51 ^7| Ai| 3 SZJ- ^^^oi| A^7| Ai| 1 ^o|-^ Ai| 2 £^ 

§S4, ^7 1 Ail 2 A^ 7 | Xi| 1 £a#0i| S7|AHO^ Xj^Hj^S ^ Xj= # ^^Sfe = 

7H°i 2 ^^^| £0 |- a^7| q|o|EiAjoi| 5jcHE ^-g-^iH^ gx|£^ ^AjH|cH suck 



« "«as| Ai| 1 S7| ^^1" S-x|o| Xi| 2 ^gOi| S|Sra, 7 1 43[ 0i|, «j£i|§, ^Hf ^AfAj gj §go| *|-ao| xj 

= oj 7H| 1 ^Tj^^ol o| xjg *jAj£jc^ c^oil, 51 Ail 1 #£j-S£*to|| u[£«||§££ f^Sfe 

Ail 1 fiO| ^AH£|2I t 0| Ai| 1 £«§JjE §S[0i ^E*i|#0i| S7|^jO^ Xj^£| £ S x^A^o| ^| 1 £XJ*o| 

^AjSjC|. ^A|0i|, 0| Ai| 1 £2§jlf ^°J°jO^«Ei, g^XH £ 0 fi^ S^0| ^Aj£| - go^o| gM|0|| ^CHE ^ 

bHx|£|£^ *i| 2 HSSOJ ^A^sjcK 7j|^«H^, Ai| 2 #Zi ^^^t, ^|0|EiAj > oj xil 3 S^^|o| o| 
i 5i# S^S^k ch#oi| , Ai| 1 £S#o^ §JlfSfe Ai| 2 ^^-^ ^0| ^Aj^Oi, 0| Ai| 2 ^# §«W 1 £ 

xj*oi| Aj 7 |A|o^ Xj^£| £ ^ Sj.-t Xj=o| ^^SCK IXfBW, q|0|EiAj^c}-£ 7|^0|| 7|-7?^ *1\ 1 

m si| 2 ^Ajs|-oi ^7H£| ^§ ^ aj-£xi|S# Ai| 2 £S§2£ ^7i|afe =?&m 7^| 

- ^ a-SSl Xj 7 | %n &X|# b[jn«i #0|oM| Ai|3=U- ^ SiCK Ai| 1 £SS4 *\\ 2 £3§f ^oj°|0^. ^AH 

op | tOi^oll, xi|s n S Ai|^s| £h^fi|- SI Ai b|#S|-# ££t ^ 81 ^K 
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SZ> a^7| o}£x-j|#o^ m 3 SUM ^# SS«fe ^S# ci 1*^2, A^ 7 | G||0|&1Ai# g^s^ 

^S0l| 9}0\M ^ 7 1 x|| 3 SE« e ^ # #7\ tt£X||$0|| 37|*)S£. ^7| d[0|EiAj# & 

7| XH| 1 gEH b fi § ^gS^ §§Oi| 5JOiAi, M 7 | X1| 1 S# l^o|^ #A|0)| A} 7 | Xfl 1 ^^°|0i| 

ggo| *)-So| xj^o^ #jlfS^ *1I 4 5^ #7| H 2 £3§t S^sfe SS.ol| SloH, AV 7 | 

Xi| 4 S^jjH #oK>1 ^7 1 ^ §^o| o(-^o| *j^oj| *j7|2jo S My\ x]\ 2 5E3S# SS& C K 

o| ^^oj| ojshS, *{| 2 £Z} fiscal ati?, W-£*Hes.S. M*hfc x|| 3 t&o| s^s-ln, o| xfl 3 4 

m #o|-CH «h£*l|#0|| 37|^o^ B«fe£|£* d|0|EH*10| §£3^. Cj^Ol, *i| 1 ^§ ftS| g£ A I Oil, §A|0|| 
SgS| *^o| Xj^o^. fjlfg^ Xfl 4 glHE §o| SgSlDi, o| x|| 4 S# »^o) ^ SIMM WSI S^oll 

37|*{o m xi| 2 £a»o| SgacK p+aw, c||o|E|^3f y£E*IISo| #^oj S7|^o 

s. sin xii 2 £g§oif ^^ iwsi a^oi #*kh 371*40^ g^sj ^ 

^□|oj S7 | SSf ^x|# b|jn^ go| SMI *flsg-^ Slch **|, o\m ^n^\ s# afl^o||, x^j 

=e =^4|^o| §y *| b|#^# ££i ^ «ch 

5 «SS| *i| 2 S7| &*|S| *||2E ^g-E £PI # SHaS|-7| ^«HAi, 7|eol| ^Aj-^j H}-, 0j|O|&i 
AjBf A} 7 | Zt ^A^^ ^7 1 Z| d|0|Ei-ao|| egxl^Elfil-, ^7| §| X| ^E) 7 ^ ^ 
7h*|W S7| xi|S a-gOll 9lO\M, ^7 1 7|^0|| ^ S^, SI HB||oJ ^^o^ 0|^Oi*|^ SfS. 

*ll## i^sfe ^S^K U?\ ^HB&oW §oj^# S^sfe ^S^, 4^7 1 S^^^o|| ^a^ §j £|£°| 

^ 7 1 X|| 1 ^o^^Oll ^7 1 ahSXllgos #^ofe Xi| 1 ^# ^^ofe ggjlf, Xfl 1 g^°|^0|| 

t||0|E^Aj# ^^ofe ^A|0|| ^7 1 Xi| 1 5^M*^#©W ^7 1 »£4«0| S7|^0 S g^£| £ ^ Cj|0|E^^ 

^^n|o^ ^7j| l^^o^ ^S^K ^7 1 GjioiE-jAj §y a}7| ^| £SS#o|| *i| 2 ^^ofe g 

§Hf t a^7| x-ii 2 S^^0|| M7| £S§£S #^oh£ 2 ^# ^S^K 2 SZf ^ 

^^M0|| M7| x|| 2 £EHE ^« §S|-Oj M 7 | §7(| HS§0|| S7|^o S S| Xfl 1 £S§t ^^o|--b 

^Afoll, A^7| X|| 1 £g§H[ ^^E|o^ 0 |^CHX|-^ X\\ 2 ^7| CflO|&|£!0|| ^^5|£S 3*1^^ ^ 

4^1 ^Hl 1 £S§ ^7 1 xij 2 £SS^o|| x|| 3 B?} m&^m S^ofe gS^K ^7| x|| 3 S2> ^£^o|| av 7 | 

Xj| 1 £S§0 £ #J4oH= 3 ^^i^ l^oh^ ^§HK ^7 1 Xfl 3 #^0i A^7| x|| 1 £2#o1| S7| 

6 xj| 2 S7| S-*|o| x|| ^ a-fflo|| 7|&o|| ^£*i|#, SS^, SI ^ £.^21 a^ 
§j x|| 1 s# ^o^°|o| o| ^s^^UcK cj-goll, "h£*||So £ #o| s^^n, cj|o|EHAj 0 | § 

SSl-c- ^A|ot| «J-£«I|#0|| 27|3Ho^ g^Hj^S C||0|E|AjJl|. So^a|o^«Ej #7|| £S^O| ^^3^. ^h#0|| , X-|| 2 
#Z> ^^^|0| fj££j ^ t §7|| £gS£ £ ^0| ^Aj£jo^ i £a#0|| ^7|^o^ g^H| £ s ^ 

^aho| q 1 £ xj* 0 | ^A^sjcK o|£|- ^A|oi|, xj| 1 £S§3l §?l 0 4££ 2 £a^o| g^^lcK 7||^*HAi ( x|| 3 §Z> 

^o^°ioi «-«asr3i.-3Eii 1 sasoit s^im ^oi g^siai, 1 aasoii -a^i«i-ss g^sis.^ a^oj 

^Aj^jc|- CCfBfAi A^oj- Dj| 0 |EjAj^ -^ojD|0^ 0|^CH^|^ #7t| 5ES## iSofe ^A|0|| Cl|0| E-j Aj 

mc|-£ 7|^o^^eh EJ S; ^ ^SHSAi x|| 1 £Ea## ^^°l-oi ah|7Hs| #o|-q ^ «>£*IIS 

# §7j| £S§ Ai| 1 £a#°||Ai ^7||S^ #A|0H, Sf^ Ai| 2 £S§£^ ^# 7W^ ^ 

□jo I g 7 | ^^j- x^|# H|ja^l gO|SMI ^l^^ ^ Xi| 1 £S§ilf Ai| 2 ^ojn|o^ ^Aj^ 7 | oH^ 

0||, Xfl^ H^.Ai|^o| oj Xi d|^# £a.ohcK 

& Ai| 2 S7| S-x|o| X||S g-go| oj ojJOllAi^, a^7| x|| 1 g^V ^oj°t# ^^o^ g§o| «=|o||, Ak 7 | Xi| 1 

SZJ- g£^o|| a^ 7 | b]-£xi|#o^ s^ofe Ai| 4 S^sfe ^# cii SS-si-Jl, q|o|EiAj^ 

gg0|| OjQiAi, A^ 7 | X|| 4 ^# #o|-0i M 7 j bJ-5E*l|S0|| 37|*4o^ xj^sJ^S. A^ 7 | D||0|EiAj § 0 o , ^ 

7| Ai| 2 S^jW S# ^AH^- ^gOi| SiOiAi, A^7| X|| 2 ^^ofe §A|0|| X-fl 1 ^7| 

aH| 2 SZ> ^^B|o|| Ap| ^xj §go| sFao| g^o|| #ofe x|| 5 ^^HM S^Sl-Jl, a^| x|| 2 £?J§f S^Sfe 

gS0|| ojcHAi, AV7| X|| 5 #ol-0( Ak 7 | ^^ §lfo, Xj=o|| ?j7|^o^ M 7 | X|| 2 £2§ 



0| 0i| o|| o| S ^ xi\ 1 ^ah^ ( aj-5Exi|#o^ ^^o|^ Xi| 4 ^^l^ *0| &>5Exi|#0|| S^I^H 

S Qj|0|EiAj 0 | ^Aj^jc^ D)^0|, X|| 2 ^^e|0|| tflOil, #A|0|| SgS| ^ 

of g = o^ S3 fSf^ §o| ^AH^J J1) §£fo| oF^o| xj^o|| £i7|*j X|| 3 5ES^0| ^Ajs} 
C|- IXfEH, ^#£1- ^|0|EiAj^ b>£*||S0| gnm. #o(-CH *j7|*|o^ ^^HjOj ojoctj Xi| 2 £S§^ ^ 

o| Shao| g= 0 | #0^ S7|XHo^ g^sj ^1AH- 7^1 - ^ ^ogo, xj 7 | & *| m 0^34 §0)0 Ml 

Ai|^M ^ Sicj. 0|# ^7H^| ^H}E §A|0i| fjAHSpl ttH-^OU, Xfl 2 H^Ai|^o, °' X| b|§^# 

it ^ a^. 
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o|oK ^ ygo| aja|o||« £go|| S|71SK>| ^a»cK 

M 1 4l^|o||)« xi| 1 AjA|oj|o|| ?lo\M°\ S7| »x|o| ^o|| qi^Ai, £ 1 m|t:| e. 4^ tfgtt 

CK 5. 1S S7| &x|2| 2^ SA | <g^# ^gSfe nj|EBlA|o £ §Ajsj ^-o| ^oi| floW^I 

d||Aj Soj ^71-51^0111, £ 2£r, C1|0|E)A1 ) ^ AfAj , ^ 3^ §0| tJAHg J FT O^M 7|^°| A-| ^ °l^ofe **^2\ 
£[±^2] ^^£0(oi, E. 3€- £ 2^1 A-A' £^£0|H, 5E 4-^, £ 2£| B~B* EfrflSO|cK EE?}, S. 3 Si £ 4o|| SiOiA-j 
zf §o|l[ z| £SA^o||Ai oja) 7fea . S£ oj H7 |^ S (. 7 | oj|^oi|, ^ So|l.j zy ^u\n\ ^«|« c[=?\\ °h 

£ n cH| 9io\M, S 9lo\M^\ 37| ^ SA| ^gsfe □H^-^^^^S «gg a^o| ^ 

^AfAj(3a)^ q|o|E^(6a)^l jH*NI m««l-o| ^ S^(9a)# *|(H*P1 fl »TFT(30)7h □!) M^SSS 

913., Q&tl2.7t^S\£: d|0|E)Aj(6a)0| «HSTFT(30)a| ±±o\\ S7|*4 g ^s|o| SUch G)|o|e|Aj( 6a ) 
oil 7|**fe 3^aj^(S1, S2 , .... sn)fc, o| Aj^^ s gg Sho)E ^«32, MsL 3|o|eH£1 

(6a)v|a|o|| q|s|-ol n#o|.c|. o|-oi£ ^q-. afi, TFT (3 0)^1 7flo|eo|| ^A^( 3a )o| S7|^o S g^s|<H 

Sjoct| ) ^§o| El-olSollAi, ^A^( 3a )o|| 1^25. ^A^^(G1, G2, — , Gm)f, o| Aj^*^ £i7|-s^^ 

^pgsloi $jch ^ a^(9a)€. TFT(30)^| H£H|eJo|| *]7|*|°^_ S^Hjo| Sim, TFT(30}# l!£!7|^ 

°} a ^ ad| 2|«h, q|o|BiAj( 6a )o^« E ^ SS5|teatete!£<S1, S2, Sn)^ e|-o|°jol|Ai 7|^ 

ohp. ^ a^<9a)# #°K*I S7| g*f #fJa| °| o||sa) °J|§oi[ 7|^a b||^£| ^^^(Sl, S2, Sn)-b, q| 
» 7ie(^*£h^)ol| q|ot a ^(^-^-c|-)iifo| a^|o||a) tt«7|aM»acK ^S^, 2!7}£|^ B||fflo|| s|^H 

^ £]tJ-o| dljlfcom ^A-|7h y^ofe ^0|| 9-\n t B^Sl-Oi, 71|S SA|# 7feo^| *hCK ^^^01 E a = 0 | 

^, £|7^ S^oi| c^EH oia^o| o| °!iS^§ #^ M^^oMI sin, in^a|^|-o|E heoi^, °±?m S^oi| ccj-ah 

M ^M^0\ 0| °H§^# 7fe©W| S*l|SAi ^7| a-*|SYE|-c- ^AJ^oll S^Hll^f 71- 

X|£r ^0| #Ah*HzK Oj7lAi, £^-a ^AVA|^ 7 |- ^1 S^(9a)^ CHl^S^o| A^0|0l| ^ 

gsl-c- ^ S^(70)# ^7^l-c|-. oi|# S=(9a)s| S^m, TFT(30)a| ^^o|| SfAVAj 

^7h a|^mc|-£ ZJ a|z>°}^ #^(70)oi| s|§H a^ScK oi^, ^« d) 7»|aJs| ji, a 

EEil±;E.a|7h S7| S-*|7|- ^^=lcK 

£ 2011 SicHA-t, 37| ^*|£>| TFT 0\B\\0\ 7^^011-^, dH^^!^^ ££ ^^r^l ^-^Ish ^ S^(9a; "(9a')ol| 
o|sj| «m 0 j 5Uch)oi ^J£j!c| o| SiZL, ^ S^(9a)s| a7l|o|| ^ cc|-aH G||o|e|Aj(6a), ^AhAj( 3a ) 

Si §lt^(3b)o| ^x|£|cH aicK q|o|E^(6a)^ *(5)# #^ oj|# #a|^Ja|^°|o^ o|^cHx|-^ 

*flS(1a) ^ ^#oh^ ±± <*<^o\\ S7|^|H^. g^H|<H SicK A)s ^igofe ^ S^(9a) AK>|2| &o|| XiofAioj ^ 

AfAj(3a)0i| CL|-# 5J Ci|0|E|Aj( 6a )0|| CL|-# <g^(££§ ^^Mokoj A^o m L^EH-ffe 0^?|£ 

«tfs|'3fl" 1 "S:aS(o|sK *« 1 -uiai<H50|a^' 80a) Si *l| 2 £aS"(o|*K ^I| 2 bHBi<HSo|am TB^h 80b) 

o| ^xlsjcH sich ^ ^A|ojioilAi^ x-ii 1 b|ja|(>|^(80a) M\ 2 oH5-|oi#(80b)-& -43.4 fi| 

^^£]c>i Xi^K ^ a^<9a)^, *l| 1 «H&|cH#(80a)-g §?1|SU ( ^(8a) Si ^(8b)# §©KH 

(1a) ^ ^#o|-^ ^Bi|oj g^o|| a7|3io^ g^sjo) 2icK §^d(3b)^, 2 uH£|<H#(80b)oj| #(8c)# # 

S|-C>| a7|^o^ g^HjcH ££oh, «|Hx-i|S(1a) ^ ¥^ o|-^oj AKd<g^o^ L-fEfuH x| ^ ^^(la')oi| c|| 

^A^Aj(3a)o| dH^lsjcH sin, ^AHd( 3a )- t]|o|e a^SLSA) 7|-^*hcK olfi^aoi, ^AKj( 3a )^ cjj o | e| 
(6a)o| mxlSfe 7H^o||^ xH^ ^^(1a')ol| ^Aj( 3a )o| ^|o|^ a^£*1 ^t> k «H*|S ^*|# TFT 
(30)7h^x|£icH XicK 

S^Aj( 3b )^ ^AfAj( 3a )0|| #EtM 7i^l S|Aj^o S aS-ofe ^Aj^&K Cl|0|E|a(6a)^ jH^Sfe ^0||Ai ^|0|E)Aj 

(6a)ol! ccj-a^A) 7fflch 

x|| 1 bHa|oiS(80a)^ ?A y A *(8a)o|| £|sH ^£*l|S(1a)a| HB^|oj g^o|| ^7|^o^ ^s\o\ Sin, g 

eh e ^(8b)o|| fi|§H ^4: 3^(9a)ol| 27)^ g^sjo| sjo tt | ) «}.£*IIS(1 a)a| HsileJ ^ a^(9a)^l 

Afo|o||Ais| bHflf^Ai 71-^of-n sicK o| xfl 1 bj) £| #(80a) , S(8a) Si 5^^- ^(8b)ol| q|*l|A^ ^|o|| ^-/4|«h 

7|#ohcK 

SE, Ajo^ £A|o|. g^o||-fe. Z|Z|, ^A|AJ(3a), §^^j(3b) Si TFT(30)s| o|-EH^§ *\\ 1 

e«11a)§ ^*|s|-ol£ gcK xfl 1 x^°t(n a )^ ^A^(3a)ol| #-h|^o^_ ^a^*^ gA|oH, c||o|E|Aj 
(6a)^ jnxfrSfe ^^o|| so| 1^12, o| ^01 ^-&ol| ^ ^x|^ TFT(30)a| g 

^(1a')# TFT cH&l|o| 7|B^oi|Ai s_o\ z|z| ?|*|o|| ^x|s|-£^ £jc|-. 

c^oll £ 3£| E^ioil £A|^- ^o|, S7| S^t ^S^h 7|^°l ^Joi|# ^Ajsfe TFT cH^|o| 7| 
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8(10)4, o|2Jo|| PI 9 «H*|slfe <^#^s>| 7|8^l ^ oils qffc 7|8(20)# ^I^KH 5i^h. TFT o\z\\ 

o| 7|a(io)-E oj|# *g *tS7|8, ?r£|7|8, ^a|^ 7|8Hm oi^cHxm, q|ofc 7|8(20m, ofl* ^£ *a|7|8om 
^^7|nfo^ oI^cHSck TFT <H^|o| 7|800)o||fe l 44: 3^(9a)o| &*\s\o\ sin, zl ^ojj-^, e|gj *]a| §s| ^ 
*|°| b|l st ^a|7h ^A|sj ai|it°|(i6)o| ^*|£|<H SlcK 44: S^(9a)S oj|# ITOSf g£| £3£ ttfet^S. 
ol^olflcK BEfy H|»st(i6)e o||* fg, Sa|o|o|= *t°t ^7|^°jo^ 0 |^oiScK 

c|-# o^, q|9 7|8(20)o||^, n S^oi| chss^(21)o| ^*|£jcH XiJi, zl s^oii^, ^a| 4:S£| ug 
9 xi£|7h ^A|£j d|| i, k *t(22)o| ^*|£|oi fl^K d)93^(21)^ o||# §a, ITO af #°| «g £S £ «|°|o^ o|^oi 
^jch. aH9°f(22)^, #a|o|o|H «^ #£| ^7| o|jfcH*!ck 

TFToiei|o| 718(10)011-^, 2| a±± S^(9a)o|| £13 sfe *|o|| , z| S^(9a)* ^H*| x||<Hsfe 44: >i*|*|g 
TFT(30)7f^*|£|CH XI cK 

CH9 7|8(20)oHfc f J3E£h £ 3ol| £A|o^ u\2\ ao|, z| 44:£| bpHnP- g^oll, xfl 2 *+3*U23)o| ^*|£|ol suck o| 
nHSoil, P|9 7|e(20)^S£^E| oia^o| 44: ^fl*|*TFT(30)s| «}£*l|S(1a)a| *ny a^(1a')omxi*£ ^ 
S*l'(1b) 5U Ha||o| a^(ic)oi| S^ofe iJ^ «ch ci^o|, x|| 2 *h*at(23)€, 91^^! 9&, S&i 14 

# Stifi- a^0|| SiQiA-ioj Ajj^oj ^A!j y X | §o| 7 |^° 71-^CK 

o|4 ao| t^sU, 44: S^(9aW tfl9S^(21)o| P|S4£^ dH*|a TFT ojB]|o| 7)8(10)4 cH9 7|e(20)*M 

AfOldlfe, ^#ofe ^§ AH CH| 8|«| #^M|-o| SZK>I| H7| 34#U£| ^ Oi|oj oh S0 | *ojs| 2i qH S * {50)o , *4Mx\ 
CK OH S * (50) - t ^ ^^( 9a )o^^E-jo| a ^| 7 j. oj 7 fSE|0) Si A | gfe ^E|)o||Ai H|99t(16 SI 22)o|| S|«H 4:§£| bH 

9 S^ck °-H§#(50)^, o||* £E-^ M|o^ q«s# 0 -^S^^. ol^-cHa^K ^#^H 

^, TFT cH&llo| 7|8(10) SI c«9 7|8(20)# ^Sol|Ai Q9°M ^£h, oil# 334^ T*l L h 334^ 

o|^olx|-^ 3^10131, ^7|8Z>£| 7ia|# ^7| ^|£h ga^ nfo|H ga^ b|i #a| ^(gap) 

ci^o| £ 3ol| £A|»Jfe.d^ ao|, *k± TFT(30)o|| ^9°h^ fl*|ol| Si^A) TFT cH^|o| 7|8(10)4 z| 

Sf^ ^fl*|»TFT(30)a| Atolbllfe, x|| 1 ^£^(11a)# ^x|a|-£^- S^K *l 1 *»Hf(11a)€, u [^°Wu S 
¥S3^ ^^el Ti, Cr, W, Ta, Mo 3! Pb «fi| ^cH£ SfLff Ifsfe, ^a|A^|H #o 

£ ^aacK o| Biswas ^si-a, TFT cH^|o| 7|8(10)&a| n 1 *hS^(Ha)a| ^S^l ^|o|| ^§«x|^ 
^*|STFT(30)a| ^Soll SicHAisi ji^a|oi| fi|«H, *fl 1 x^°>(iia)o| 43|s|7m **e|x| m ^ 

HcK x|| 1 4»a«11a)o| ^ahsj^ xi7| nH^o||, TFT cH^|o| 7|8(10)^l ^a^^ E ^| "}a^(^# g) §o| 4^ ^ 
^*l^TFT(30)a| xH^ a^(la')omx|fcE ^^S^(1b), A"i^£ ^Bj|oj gsj(i c )o1| ^JA^fe A^H# °l^o|| °|# 
^ Sill, 0|^Hof| 7|oJ*|- ^oll o| oh g = o| ^o|| o|^| ^ ^H*|# TFT(30)S| W,&0\ gSfSWuf, ftl 

£hS, f^h|^£^i^s| x|| 1 *|S°Kiia)-&, o^|# ^AKfcj(3a)oH>|| ^S-^x|h|ji, SS^^oil S7|5j££g 
^£|CH5E #^-G|4ao|-.^4a.^--1---4»sj:(-1-1a)o|| c||».Bi*|s|fe 44: ^*|S-TFT(30)ofl^ofoi x||, 1 -x^sf . 
(I1a)s| a?] ffl#o| °|goi: # hck o| g^-, SS^IdSSA^, S?l §t[^|f ^op| ^°|- ^ 

as|£(oi|* ^Aj ^ 5|^,.q|o|EHAj ^s|m #)o|| §3E|^ YSS, SSS #^l S^^J, a^ISS!, ^ 
9S^(21)ol| ^Hjt S^^J # ^ Si^K ci^o|, xi| 1 x^°t(iia)^ c||o|E)Aj( 6a ) oj ^Ai( 3a )o|| ixfB^ 
^X^o S ^AH^ojt ^2L, ^jcHH 44: TFT(30)S| ^ g^(1a')o|Lf Ai^£ ^ g^(1b), 

£^(1cm S5E^ offlB = ^a^o^ «Aj^ol£ #ck 

Li^o|, xfl 1 4SaKHa)3f 44: TFT(30)^| Ajoidlfe, sfx| ^^°|(12)0| ^*|£joi SJcK 

°T{12)^, 44i ^?I*|S TFT(30)# ?^sf^ ^£*IIS(1a)# 1 *m*t{A 1a)SS^B| Q7|5j o S S^^7| ^Aj 

ao|cK Ci^oj, S^| ^oj°|(12)^ TFT cHsi|0| 7|8(10)^| S*l| £o|| ^oll 44: 4:^*|§ 

TFT(30)# $\*} 4x|S|o^Aia| 7|-^£ 7^cK ^ 2 TFT o|b||o| 7|8(10)a| S^^l flo|- a|o|| 2icHAio| Tf^m, A|| 
S ^o|| ciEig ^ ^*|§ TFT(30)£| ^4# ^lofe 7|-^# 71-xick 4*l S^e+(12)^, o|| 

# nsg(-^ ££i ^a|^|o|m psg(?J ^a|^|o|e isf^), BSG(§4: -feJal^oi s ga^), BPSG(§ 
^ ^Ja|?flo|e ga^) #£| ji^^ah Af4^5.|^^, U4^2j^ oj^oi^lcK §^°t(i2) 
ol| stl^H, x|| 1 *JBeKna)0| 44: TFT(30) S^a|7|^ a^# o|ojol| s|# ^£ 81 ck 

£ AjAioiioiiAi-^ «f£*||S(1a)# HBj|°J g^(le)£^i "4j*l4ol ^1 1 §^ S^<1f)H£ 

oiajoll c||9ofe SS-a( 3b )o| oj^a xi| 2 ^^ S^^^ SW, tIIoim £Sff ^^^^t{2)# 

(3a)o|| cH9ofe ?I*|S^eH «*l4o) o|#a| S^ZJoll «l¥-ia 1 ^-S*l|°|o^ e|.^ ^ofl s|«H f xj 1 ^ % 
8(70a)o| ^ahsjch acK ci^o|, o| n\ 2 ^ §lf ^E^-^ xg 1 dHa|om(80a)£| « ^ 3^§SS 

^HsL s[2, o|*oj s=e>o|| x|| 1 S^s|(81)§ ^*I^K 1 £1} ^^^1(81)^ ^il 2 -^2*t|*tH^Al 7|-^o(- 
H, x|| 2 #^(70b)o| ^AHsjoi 5UcK aa|ZL, 0|# x|| 1 §^(70a) §J ^| 2 ^ ^S(70b)O| ^1 *{8a) 
€ e« S^^oi ^ SS(70)o| ^Aj^jcH acK m°\ x|| 1 ^^j SlT(70a)s| x|| 1 S-S*II^H£Ais| «| 
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°|(2)^ f H£ ^ISH #a|^aj^°|^o|| ^ahsj - TFT(30)£| t«o|e gS*to| -^?|^7| aHgoil, gf7i| £E°j- :nm 

of°| ^^°|o^ y. - XH| 1 §lf(70a)^ a|JH*4 4:^^o m q|#afo| *^ #go S Aj ^gft ^ 5UcK SE 
8, *ll 1 »a ■fl«M81)fE. *t*t(2)* r ^SJSMI BM t^H- ^ M7| oH^oil xfl 2 ^ *S(70b) 

S tiling ^^^H^ qs-goj §^o^_Ai - SUCK o|# zfl 1 88(70a) SI *l| 2^*1 ^ 

(70b)«S^E| a*H^o S ^H|- »3(70)^, d|o|E^(6a)s|-o| °j ^AKtf(3a)o|| C£|-Bt°«g°i 
M|o|^(disclination)o| ^ysfc StKi(3b)o| ^ ^ *o|fc!- o| 

o|£|- ao| xi| 2 §m §tf(70b)# ^sfe *l| 1 SZ> ^£^(81)^, ^^al5^ ^alS^ So|^5E Si, cj- 

S°|0^ zji^s^S ^CK £J«}*|°5. Tijol e *^°f ^cj ^St(2)# ^^ofe Ell Z|^o| ^X|7|#(^ 

^CVDg, Sa^ohcVD S, £ ±WH §HI a|*H *il 1 BZi 2^*1(81 )# ?R=r°hch *il 1 SZJ-S^^(81)# gf 
n S^efe^o|| o|«H, S^m^(8a)s| s|a«ci*sp| tt^a^l nH^oll, S^M. *(8a)o|| floW^I x\\ 

*^\o\%(QQa)2\ 2**¥M o^ 0 | ci^ ^of£ s|:n, n a^o|| ^x|sfe ^ S^(9a)o|| <&o\k\2\ mVt*PY ^ ^ 

sacK 

£ 3oi| SlojA-K TFT(30)-^, LDD(Lightly Doped Drain) ^# 7 Win ^AfAiOa), ^AKfcj 

(3a)SS^E)o| 2^|oj| a|*f| ^yo| Sgslfe ^£*IIS(1a)£| *Ha S^(1a'), ^KMOaW eh£*ilS(1a)# ^^ofe 
7i|o| iSSfe 1J£ ^(2), q|o|EiAj(6a), «£*l«(1a)S| ^ £^(1b) S! =s||?l 

(1c), ei-£*||#(1a)s| ^ 9^(1d) H^JE HB{|oj <g^(ie)# ^*|°m JUcK =b||o] g^(i e )ol|^, 

^^°| ^ S^(9a) §£| ^§sfe sm;^ ^| 1 uj]a|cH^(80a)# S^I^^S. S^slcH »cK xj^fE 

9^(1b) Si ±± S^(1d) Si Hsj|oj g^dc) Si Hfei H^|oj <g<*(ie)^E ^#ofe ^oj, «h£ 

*ilS(1a)ol| qjsl-oi, n ^ £E-^ p^^l *ny# ^^o(-^^|oj| ixfa^-i ^§ ^£o| ££-^ p§§a| 
^o|| o|~|) ^^sjcH o[cK n ^ xH^^I TFT-c-, S^J- ^5E7|- HB r = ^ o|go| ^\^\ ^r^J ^ 

TFT(30)^A-j Af#£j^ &CK ^ ^^|ol|ol|Ai^ cj|0|EHAj(6a)€r, Al #^1 ^ixiS-oj ^o|om AjBjAt 

o|= tj-^^l x^ah ccsi-^xj^oj b|^o^ ^£|oi ojck SEsh, ^1 1 uHa|cHS(80a) Si *il 1 »a S^at 
(81)^1 ^oij-^, Jl^S. li± ^^(1d)o^ -e-ofe ^ ^#(5) Si M\ 1 uHa|cHS(80a)H^ #*h£ ^(8b)o| z| 

Z| ^Ajsj xi| 2 SZi- ^^°|(4)0i f^SLjcH SJC}-. 0| 4:^ ^^(1d)H^S| ^(5)# #S r <>i , ^|0|E^Aj( 6a ) 

^ g^(id)o|| ^7)340^ sjck CH^0|, cH|o|&iAj( 6a ) °j ^| 2 ^^s|(4)^} ^oll^, *|| 1 

u^\o]£(80a)°^\ ^1 ^(8b)o| x|| 3 #Z> ^^°|(7)o[ ^^^joi SicK o| §{8b)# ^ 

S^(9a)€- ^| 1 HHa|cH^(80a)oi| S^l^o^ q^h)cH Sin, ci^oj x\\ 1 b(|a|(HS(80a)^ #7||SK>1 S^l^ ^(8a)# 
#o(-oi n^H ^s||o] g^(ie)o|| S7|^)o^ *|^£|cH SicK 4r#th ^ 2^(9a)^, o|s>h ^o| ^| 3 £?} S 

^*|§TFT(30)^, b(-^x| S ^|- A^sj- a ^s\ ^0| LDD z f l ^# ?W^ D J, 9«1(1b) SI = 

Si|°l S^(1c)0|| ^oi# Uo|-x| a-c- 2E A j f5f 7^ii |2, ^AK*j(3a)o| oj h £ 0|^CHX|^ 7j|0| e Xj 

Q^aSA) ^^oj-ttl, X^7| xH^o^ Jl^£ Si HB||o| S^SKb «l= ^5-rei 

go| TFTB r 5E #cK 

££s.^ ^JAloilollA)-^, ^ ^x|# TFT(30)^| 7flo|^ JL^£ ^^(1d) Si HBilei ^^(1e)?Jo|| 

17H°} u||*|th ^ ?i|o|E «ta^|E.K o|#fi| A|-o|o|| 2?H o|^o, tiioih xj= # BH*|©^£ gcK 0| oH, 

7i|0| e xj^cHj - ^^oh Aj£7h o|7|-H|£^ thcK 0|fi|- ^Oj 7j|0|e ?1|0|E 0|^o||A) TFT# ^^S, 

±± Si hb]|oi xj^oj Sft ^ Si.il, a|oj xj^m xi^M =^ SUck o\m^\ 7||o| 

e xj^o| ^CH£ 17H# LDD S^^I ^.SfS, cmo\ ££ xj - # Xi^M ^ Si2L, 2^SS ^^r 

S2#^SlcK 

£2 Si £3011 £A|a^ b|-£|. ^0|, ^ ^A|oi|o| xj 7 | B*f S-^oll/rlte, HcHjoj ^^(ie)^ ^S^(9a)#S 

^(8a) Si ^m§(8b)# 7Hxi x|| 1 u||2.|cH#(80a)^ ^^o^ xj 7 |xjo^ g^s|-7| nHSo||, £h£ S^(9a)oi|Ai 
= Bj|oj g^7?W sfLfoj gUje Sf ^^ofe §f£f "Uol-Ol, ^^^§(8a) Si ^(8b)S| Z|Z| ^?\\ 

# ^ SUCK ^, °mo| ^AHS^ a^OH-^, S# ^7i| 0j|5l «^£rr ^OjX|7| ttH^0i|, 

oj|# #^ 50nm Pl^o| gj« y£^S(1 a)o|| SiCHAio| ^x|s|-7| ^I^A-j^, ^^1 ^1 & 

^ £B[0| o||t|# i^oijAi xjxiSH!, 2j^x{o^ ojj e o||go S o}£*i|#(1a)7?W S^s|-£^ ?^s^l 
o^sjcK 5E-^, ^£^o| ojj oi| o|£h ^f#(penetration) ^|§si #a|^a|^°|# »g£^ ^x|^ gfi7|- tH 
B|tao|cf. 

o|5oj| qjs|-ccj ^ ^JAloiloilAi^, 5^ 3^(9a) Si H^|oj @^( 1e )# 2^s| xj^oj ee §( 8a ) Si 

S(8b)ol| s|^H ^7| oHSoii, o|# ^1 g(8a) Si ^(8b)# ^1^1 H^o| o||So|| °m g^sfe 

7^*H^|-^ SO|CK £E^, ^Oi£ o|| ao|| a|*H a^Sfe 7H&|# ^7i| ofe %0\ 7[^t\{X\^ ^0\d[, El, M ^ 
(8a) Si £^ *(8b)oH, sfZJ-s| E||o|B|# #o|7| ^a>\\M, H£[o| oj|5]^oj| ^o| u|JH^! ^a|tjo| oi|^# 
^ S r oiS #cK 
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014W»0| * &W\<*\ si^ra, *(8a) Si *(8b)s| ^ *MI & ^ Si^l. S^IM »(8a)o|| Si 

ojAioj xi| 1 b|)a|cHS(80a)fi| fiSoll Sgslfc £J**M Si^5E *W£ s|7| nflsoll, zl ^^oi| ^*|sKr 2^ 
( 9a )o| ^o|| 91o\M^\ »l»7h CH J=^ ^SScK Ci^o|, *|| 2 §(8b)o|| SicHA-)o| £^ S^(9a)^| 

oil Sgslfc £^¥ L f ^o(-5E £|7| nHSoll, o| ^ S^(9a)s| ^go|| ?lo\Ms>\ o\± 

* ^^|oiloi|Ai-^ xg 1 U ||a|(HS(80a)^, £3£<>| o|^oi^jch. *|| 1 ana|oi#(80a)oi| a|«n, 

z| 7H^ ^CH£ ^^-^o^ fl^^hfe #o| 7hfe«flS^K #3, *il 1 «H a|oi#(80a)^ #^S£h 

^^ei Ti, Cr, W, Ta, Mo Si Pb ^s| ^o\E. §mt S&sfc, §^ EN, »S. «b|aK>IH 
ohcK o|^AH, 5i«l ^(8b)# #°K>i *|| 1 b«a|cHg(80a) SI ^ *\=>;(9a)?}°\\M 2^° Ml EPI^oj 3^o| <^cH£l 
eK 1 oH&|cH^(80a)s| °| ^|-^, oj|# 50nm o|^ 500nm o|s|-S£S. sfe 33 o| d>B5|sfch 50nm Si^l 
^7Hp|- a^a, *«S *£.M\±o\\ ?lO\M^\ *il 2 &S|M. ^(8b)^l A|o|| ^#fl 7feAj« ^o^|ZL, SEfi 500nm S 
£o|£ x|| 1 b||a|cH^(80a)^l ^o|| 7|£!£i ^ £j^(9a)^l HE^I S*l|£. 8MM a|iH*| soi*t 

D|^o| ^ ^JA|oj|oi|A^ f z\ s^oll SicHAHo| ^ 7 H ^ 9 2^, g||o|eH ti(6a)o|| ixf-E 9^£| £HrS#. 3|o|EHAj( 6a ) 
oil ccj-Bj- lJo|~jo^ Ais-ofe o^S!= xi| 2 bHa|cHS(80b) SI ^1 *(5) ^«4ol| 9Xo\M^\ q|o|EHAj( 6a ) ^ 

«.o S flssi-^i sin, ^o|| SicHAioj ?js(S, ^AfAj(3a) SI »S*i(3b)o|| cl[# <g<*o| SI 

7H] 1 b[|a|cHS(80a) SI *i| 1 *l«s«11a)ofl s|8ff zfzj ^Sofi 5U^. 

£ ch ^ji||i|o^ £ 2 si £ 4ofl| £A|sfe ti[s\ ^o|, xhi 2 HHa|oiS{80b)-E, ^3^^ Mo|- ^«^o^ ^ 3^ 
(9a)fi| # M|o|| u||x|sjoj Zl± S^(9a)o|| g^lJI Si^K o| n«^o||, o| ^ S^(9a)^ ^il 2 u||a| 

oi#(80b)# a*|-^ 5ol| o|*H, z| S|-^o|| SioiAio| ^ ^^o| ^yoj c(|« « « ^ XicK o| afl 

^^|, n 2 bH&|cH#(80b)o|| °\a>\\ S^o| f^£! ^H^ollAi^, ^^^jo^ M0 |- S^(9aM ^il 2 uH^lcH 

#(80b)^a| ak>|o|| K7| nHSo|| f ZL£f ## °Jol L W Sfc^h o| ^oiK Sl^^s-b, Si 

EH^Hbph ^-ohScK saioii, x-q 2 H»a|<HS(80b)o||.s|«l| 2±± iW 1 ? ^^o| flga ^oiia^, q|o|EHAj( 6a )o||AH sl[± 
7\\7- flSg §£t ^i^l oH^oii, o| ^oi|A^ f q|o|E-|Aj( 6a )o| ^| 2 uH&|cHS(80b)s| ^SchH ^ k Z>7|- 

koi^U Si^h. o| SJiK £ 4o|| £A|sfe a\s\ ^01, qio|E^Aj( 6a )n^ ^ S^(9a)o| x]\ 3 S2> S^^l(7)§ §°[Oj 

S^£S sfe 3o|| o|§JJ ) Z| £^0|| 5U<HA)o| TFT(30)S| HB||oj oj A ^ 0 |o| 7 |« §g§ W-«A|?|X| gfol- 

£ 0| 0H-&OJI , 1 HB||gJ ^oj l||0|| E^oj JFT(30)O|| ^^£|-^ ^Aj^oj S ^)o|| &J«joMI ^#&|-^ 

^|o|E-|Aj( 6 a)oj «n S xjo| o^oi| 7|ojs|-oi, SMI£! AK>|s|'7|4B #go|| a|«H TFT(30)?|- o|^ 

oi, ^ S^(9a)ol| M^a|^o|: m S&oi M^m d|^o|| ^ sick o|&i£j- ^nf, sa| ^^o|| aicHA|o| 

#a|^(flicker)4 fi5SJ&^ ^ 91^. ^, ^1 2 «H a|oi#(80b)o| ^ ^(5) ^^s| dim 

^ ^^o||A-i-^ j D||o|EiAj( 6a )o| ^ ^ a7 || S|-£^ s^, q|o|EiAj( 6a )oi| 2|*H ^ ^H? fl^^Oj 

£#ek 

£oh f 0|M^ ^0| Z[± 7\{^ ff§o^^ ^ahs|-^, cflti: 7|©(20)o|| xfl 2 *FS^t(23)# S^SW &0)-£ £|7| 

ctH^oii, qit 7|£j-o| a|»#-^a»hfe ^o| 7|-^o|-ck ci^ot, qm= 7|©(20)BHFT cHai|o| 7|B(10)affif--«BJe!fls : 

oi^yoii o|^^ 7H^^°i xism^^ ^ si Eh. ££°h, cn°t 7ie(2o)oii *\\ 2 ^s^(23)# ^^lofe s^-fe, 

TFT cHb||o| 7|B(10WS| ^af°JejH oi^yoij s|& ^ 7H^## S^H^- ^l -««»|-o|-E W a 

o| c||o|E|Aj( 6a ) ( 7c|| 1 uHa|oi^(80a) Si M\ 2 «Ha|cH#(80b) SI H 1 ^3^(1 1a)o|afe TFT o) all o| 7|B(10)^o|| « 
^S! *^^s| °|o|| ajsii ^ 7H^^# flSSM nH^o||, S^ll ^ flS^^ Sli, ^1^(20) 

xi| 2*^°f(23)o|| ^ 7H^^# Sofe a^s|- b|jns|-q n=f-mm ^ A |^ ^ sicK 

£![£2^£ 40l| £A|a^ ^o| q|0|E|Aj( 6a )o| a: ~ ^ ^ g=(9a)a| 7^X|-el| & 
^ ^^^^ of^ cH| aiffl, Ql|o|E^(6a)^ ^ 3^(9a)o| x|| 3 £?} m<&H(7)m §SW S^i ^H^oijAi ^fh7|. 
^AjO| ^Z>o| S7 |5j ^e(c^) ^o| ag -o| q^^|# ^ SiH, ^*^#o| xioK 

a|s| s^oi saHEh. 

xh| 2 u||a|ol#(80b)^, u^Aio^l-^, &^Aj( 3b )om S^^|Ajo|| S7|^o^ g^^icK x\\ 2 bHa|cH#(80b)s| y\ 
x^ a | « «^ ^ s =L (9a )o| 7^x|-a| ^^.o| g*|7| ajj^oii, °^k>||-^ cj-^oj %^o\ ^7^x|°}, xi| 2 uh 
a|cH#(80b)fi| S^|7F^S a^lS ^x|Hjn Si^S, ^1 2 bHa|°i#(80b)£| ^ S^(9a)£| 3^oi| o|x| 

^ XiEh. D)^o|, xh| 2 a||a|cH#(80b)^ #g^(3b)# S^I^H^ S^7| ^eh ^e S(8c)^ f 

^ ^A|oj|o||Ai^ f SEHeg( 8a )^ ^ah s} .- ^§o|| o |sj) s ^ 7^0^, x||s °^ai|^o| seH 

s^^ck ci^oj, oj 2 «H£|cH#(80b)^, A Sk^W, S(8c)# §^>*d(3b)o|| ?H7|3Ho S 

c-i^oj £E*i- ^#th 4sf ^o| x-i| 2 «Ha|cH^(80b)^ q|o|E-|Aj(6a)o| xfl 2 ^^^|(4)# %*\o\ P\V «H*I^! ¥^ 
oil SiolAi^, cj|o|EHAj (6a)oH^, *\$\7[ ^ 2 u||a|oiS(80bWa| Aho|o||Ai §go| *7fflcK o| nfl^oll, 

Ci|0|E|Aj( 6a )o| xjoj 0^0 ^E||o|-X| ^ H7|o|| ^ 5i^K Q± S|*|# D|A||S|. S0, o| 
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oil a}a}E||o|EH4j(6a)£| ^# d|W«H>I£. *il 2 u||a|(HS(80bWs| Mo\a\ Sir# »7W*lte a°« aW, «o|BHj 
(6a)s| 89 t »ch olSMl, c|o|E|4j(6a)< #» ^ 3^(9d)^sa| g^oii flo^ai 

7 |s ^ ^ aicK bj-fl a^g, ss| d|a||£|- S aH oil »a|», Eflo|E|4<l(6a)o| inO|^oi| q 

Ci^ol, ^A|o<|o| z| ^E«e ^(8a, 8b, 8c 31 5)°-l SS'l^f, ^§o|l| Afzjg SE^ H #21 c|-z|^M ^o|B^ 

^X|aj* SJ^° ^| gE«E go| ^o|o| SZ J. S ojD| -o|| XiOW°| £<g ^xjoll £g 0 | SDK UBIjI, Q7| 

27| $\nM, na r o| o||S^o|| ¥fle o||g# gsp, o|#fi| «o|| z|z| efyoj Eflo|n|# Mo|-^ 5 

0| b^S| ohCK 

o|M u r *r 30| *|| 1 ^A|oi|o| g 7j g.*|o|| x| 1 bH&|(>)^(80a)o|| , TFT(30)*r ^ *R(9a)# g 

7|^# «7|| SRir §A|0||, 0| X]\ ^ ti\\ S| O) #(80a)^ i°J D 4££ 0|^CHX|^ X|| 2 af|EL|Ol#(80b)0i| , Sf^A|^o| 

ehS 7fe*MI ol-^Ai ftgsfe 7|fe* Til SU 2i7| nH£o||, S^SAi, *1#^=E 5U *il 

21 a** ss Ai a\&skm ^ si a. 

Wl 1 ^A|oi|o|| 5Uo)Ais| g 7 | %n &x|a| *||3E H^|^)ch^oi| , olgat 7fflfe ^a|o||o|| 5Uo)Ais| S?| 

S^r S*|» ^SRr TFT cHa^|o| 7|go| xfls H^Ai|^o|| qj^Ai, e. 5 41*1 £ 8# *J-i£°K>1 £St!-ch c^o|, £ 5 
L}];q £ 8-£r *l gS0||A)o| tft ojBflOl 7|n^°| *f £ 3*f 30| £ 2°-l A-A' &Sofl CH#A|^ £A|S|^ 

o|ck 

^Aj ess] SS(1)o|| 5EA|sfe 142} ao| f ^£7|#, ^= #B|7|a, ga|S 71© §s>| TFT cH^|o| 7|8(10)» S«l 
*I-CK 0j7|Ai i d|-ah5]s|-7i|^ |M 

2 (S^) SSI 7^ ^7| ££■» 2^900 M|A| 1300"CS| JL^o||a-| ^^a|^2L, 4§o!| ^A|SJ - 2£ =SA||^ 
o|| 5ioiAis| TFT o^biioi 7|5(io)o|| a7|fe b|fto)So| ^cHx|£^ SX|a|«K>l ^ C K ^, ^12 H^.A||^0|| SiO)Aio| 

5jZL^O|jAi 2^ *)B|5|fe ^£0|| ^<HA), A^Oi| TFT OjB||0| 7|5(10)# 3^ 3 0|Mo| $£OHA-j «^£|S|- 

oi ^cK aall, o|s^ ao| XlBlfl TFT o)B||o| 7|B(10)S| SSoll, Ti, Cr, W, Ta, Mo SI Pb §£| g^o|q ^el| 
a^o|^ fh^et#, ^1E|e|S (sputtering) S°il 100 M)a| 500nm S£^l ^ "Hl^SM^ ^ 

200nmS| 5| ^|oj *HfH«ii)# Sg*|-ch ci^oj, x^°td 1 J^ollfe., fi^ ^# ^«HAi §a| ^a|£*| 

c r #ol| 33(2)o|| i-jem|^ u^sf ao|, «Ha ^^^l *t»et(11)4WI aMB|^asHs|o|| s|«H q 1 ^9^(118)4 

0|| dh#s|~^ biixi^eI o^3# l^sfl, sHS B||X|^E) 0^31 *rSet(1 1 M ol|S# Soh^ 2! 0|| o| 

«H, 1 ^^t(11a)# S«»cK 

ch#oi| ^§(3)o|| qEWIfe u r *r SOI, xni 1 343^(1 la)s| floll, oj|# 5£-fe CVDS #o|| s|«|| TEOS 

(E||HBhO||^.Ss^.^a|^o|E) 7^, TEB(E|eaf.o||H.aH3||0|e) TMOP(E|l e B ^D| H-^A|.s^a||0| M) 7^ 

- # A^^OI, NSGtWMBl^ols:^^), PSG(£]-^&IH0|m 7Fa^) ; BSG(g^4!a|HO|m.7rBr^)-, BPSG(*-^«J- 
£Ja|?flo|e 7 r a^) §a| ^a|?flo|E ^a|°|, H£|- ^a|^°|om a^ ^a|^^| §2^ oi^oixj^ z>[x\ ^^°|(12)# 
a*j»cK o| spq soj9|(. 12 )o|--s(- ^Jfl-fe, o||# ^500 Ml^l 2000nm'S . - - 

c r #oll ^S(4)o|| ^EN-^ «W ao| f Sfx| Saet(l2)s| flo||, ^450 ufl^l 550°C, «H(2|SWr *t 500*Ca| b|jji^| 
*1£ ^g^ollAi, ^-if ^ 400 600cc/min^l aint!^7r^, ^l^^7^ A^£h ^ CVD(o||# 
ofc 20 M|A| 40Pa^| CVD)ol| £|§H, a|§^ ^aj^^# %^^K ZL ^, ^4: -g-^7| ^oi| A^ , e|> 600 M)a| 700t)O||A4 9^ 
1 M|Al 10 a|2>, ti[^Z\^7\\^ t 4 M|a| 6AIZJ-SJ flX|B|« ^ol| #a|^ a| ^°|(1 )# 9^ 50 M| x| 200nm 

o| bHfS|S|-7||^. oj= 100nm°-| H oH^Al Jl^ «ShMac|-. ^^l^l-^ SfBS^Ic, RTA(Rapid 

Thermal Aneal)# A^eh a«|B|af£ #21, ^a|cH a<|o|^ A^oh a||o|xi ?i*]a|ah£ #cK 

0| fl, E 30l| £A|*h^ ^x|S TFT(30)SAi, n xH^^S| ^ ^^|§TFT(30)# ^ofe SWIfe. «H8 «IU 
S^oll Sb(£rE|&), As(u|^), P{21) S^l ^^^1 -M-^## o|£ &cH| £|*H ££Sfo|£ #cK ath, ^ 
^fl*l»*TFT{30)« p«ltt«a£ ofe a^oll^, B(*A), Qa(Vll), In(SJS) III* *RK>j 
a ^o. #0| | oj^H £EHor°l-£ S^. a|SS 7H*|x| CVD g §o|| a,^ #a|-y&9|(l)# 

xjg CVD a Soil £|^£h #a|^a|S°|oi| ^Ja|^# ¥^°r^ uisSSr °rH, 

zl ^ ?l^a| soli o| S[) xHSS^h A|^Aj #a|^a|^°|(i)^ ^^oj-o^s #ck 

QSoil §3(5)ol| L-fEm^ «rfir ^o|, s^a|^ZLBH^| oi|S go|| a|«H , *ll 1 ^ SS S^(1f)# S&s r 
7 r *|^ ^*ll#(1a)# S«£hc|-. 

cl-Soll gS(6)ol| i4EHJfc *W SOI, ^fl Si § TFT(30)# ¥^o|-^ BJ-£*II*(1 a)# ^ 900 M|a| 1300°CS| £ 
E, ti^^o|-7l|^ 21 s 1000 B CS| £eo|| ?J >4fiFste ^ol| a|«H, °r 30nmS| u|jn^ gf^ ^°-| fj a^ ^a|^°| 
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(2a)# tfgsKn, 5Eth g%(7)o\\ ^m-^ ^o\, cvog #oii °m a^ tJais^HTostjom 

o|^cH^|^ gS*t(2b)§ 50nms| gf^ ^tHI^ £1*4^, ^alSUa) SI S«st(2b)« S*J- 

ci-s ^=^# ^ ^ss-tft(3o)si no\^ ^2\ *\\ 1 *s*iist« sa-si- 

- aoj^-°t(2)# ^aHo]-ck 0| «J-£*i|#(1a)£| 30 uH^| 150nm£| ^*0, d^5|s|-7i| 30 m*l 

100nmS| ^7«|^acK o|S?i| a|£}# sfe ^ol| a|SH, 8£]*| 3££| c||g 7|^# Algsfc g 

^oi| @o|| a|fif|o|g« ^ SicK El, gs.|AJa|^°|(i)^ o,^, ay S ^3L# S« 

«t9t(2)* S£*K>15. #ck 

c|-#o|| ns(8)ol| i^Emife td^ ao|. s^a|^aeH^I ^IS ^l*H Bll*|^mS(500)* *l| 1 ^ 

3^(1f)°S &0H^ «£*IIS(1a)4M| S^of oj|# m& P o|^# 3X10 

12 /arf£. i^oj-q, ami 1 ^ §g S^(1f)# *I*ISW SW. 

c|-#ol| 3a(9)o|| ^Em|^ ao|, ail*|:^#(500)-I- *1I?m SS- CVDg °|^, #a|AJa|^°j(3)# S|'«| 
sp, ch#oi| p# fl«t£ts|-o| f #a|Aja|^o|( 3 )# SLS^I- fich ££^, p o|^# #a|Aja|^°t(3)a| ^ Ajo| | £°j 

ehXiXi»oj #a|Aja|£<it# a«*|o1£ # c K »a|*|3|SeK3)s| *t Mte sf 100 Ml*! SOOnm^l h|»5| ©Mi 
fe- 300nm^ 5|«ltH=|-. 

c|-soi| £ 6 s| SS(10)o|| ^EhMI-^ i*o|, Bjjx|^e o^a# A^*h sma|^nsflji| gg, oils #oii o l§t)j 
nugo| ^A^ (3a )^ *^| s.^Aj (3b ) # ^AKj(3a) °j es«|(3b)e, i§§ g^o|L[ ^ tJa|A^o| 

c^o]| 3S (11)011 ^em^ u|.sf ^o|, £ 3oj| £A|*h ^ TFT(30)# LDD ^# 7^|^ n *Hy ga| TFT 

S ofe g^, ^£E3N|S(1a)oH, x|fe£ ^ ^^(ib) ^1^5E =a«S] S^(1c)^ t^ap| ^I^A-j, ^AfAj( 3a ) 
a| o|^oi*|-^ Ho\ = d^H^. s[2, p #s| fi^ai #S, P o|^# 1 Ml 

*| 3xi0 13 /cm 2 ^l £^lf^^ °hcK o|saH ^A^( 3a )s^ b}H*||§(ia)^ xH^ g^(ia')£S gcK o| 
^s| £Ho|| oj^ §gAj( 3b ) oj ^Aj-H(3a)E ^^h. 

c^#oi| §S(12)o|| ^E|>u||-^ u[S>[ ^0|, ^*|STFT(30)# ^^(1d) SI 2L^£ H£H|°I g 

««(1e)« §^o|-7| ^^tjAi, ^AKj(3a)Mc+£. ^oj o^H^ b||x|^:E|#(600)# ^Mtt(3a)^o\\ ^, 
oW| P ^Sj v ^ ^j^s| H^£^., o||# P o|^# 1 Lfl^l 3X10 15 /cirffi| H^H^M) SithcK £E£h, 

^ ^*|#TFT(30)# p *Ha^^^ ofe 3t, ^£*i|S(la)o||, 4:^ £^(1b) 51 A-j^£ Ha||oj <g^(i c ) 

SI :H^£ 4:^ ^^(1d) SI HBl|o| g^(ie)# 1,^0^7 1 ^I^Ai, B #S| in ^ Sifco| A^s^oj EE 

thcK Ci^0|, 0i|# #a, Xife£S| E£f St^lAi, ^3ES| TFT^ S^fE ^JL, ^Aj( 3a )- d[a 3£ 

*to\ t po|^,B o|$ ^# Aj-g-oj. o|^ ^o. 7 |#o|| ojsn i£ «£^as| TFTM o|-OiH $CK 0| #^#£| £H0j| oj 

■ffi»/o|«fl| TFT(30)S| SS3f-iail-»W, n S TFT S! p-*l|aa TFT-S ^.slfe^aa : - 

4= q|0|E-|Aj ^SS| Si ^A^Aj ^S|^ §S| ^Uj5|^# TFT CHBj|0| 7|5(10)AJO| ^bj «o|| ^AjS^£ S^. 0|£|- . 

SOI.-* Aj A |oj|oi| XKHA] ^x|s.TFT(30)# ^gsfc eJ-£^IS(1a)# ^ ^ 

*I#TFT(30)^I A|o|| 7i°| #^^o||Ai, m&tt^r SiOl, ^||=E^ »B|*W. 

□h#0|| gg( 13 )o|| ^Ej-LH^ *\9\ ^0\, B||X|^E-|#(600)# AH|^o[ §^Aj( 3b ) oj ^AfAj( 3a ) °J ^oj yfBt(2)4J- 

oi|, CVDg, #s^oh cvd S #o|| o|sn jisa^ Aja|^o| (HTO s|)om gst ^a|5^°s o|^cHx|-^ x|| 1 # 
a«flat(8D* ^ 200nm o|s^| b|jn^ gj« S|«l*hcK a. ^»«Wao|, X|| 1 ^^^1(81)^, cj-g 

^s^S. ^J7 } ojuj-ijo^ TFT o| Tfloie S^ofe dl A^Sl-fe- Z|^o| gx|7|#0|| o|SH, ^| 1 g 

ch#o|| ^§( 14 )o|| ujEFMlfe ui-sfaoi, *| 1 uHa|cHS(80a)^ ^fe5E =a||sl S^(1e)# S^l^ o S $ 
S(8a) SI Ai| 2 «Ha|oi#(80b)nF §tfAj (3b )° S7|^o S g^sp| ^£ t(8 C )f, o|$ o||S, ^ 

0|$ Oils] #o| H ^ 0 | 0|| ^| Oij o |§H ^ AH oj-C|- 0|Sl.*h =Et0| CHI^J^, X|ltAH0| ^7| tfl^Oll, S|go| ^eh 

M S(8a) SI ^^j^ #(8c)# tig S-b, S^jm *(8a)o| £h£*||S(1a)# fllgJl ^7^ ^# d| 

*s|»fl S oi|5l# u J§ofoj£ o| ?4|M oil^j-E, 4(8a)o|| Mcj- °^oMI S^l^i^J S^| 

°H^Bi|0|H|# ^OjSh^ Sa££?^£ ^aSlch £E«h^o|, *(8a) SI ^(8c)^ M[2[ ^Oj # 

a | o|| o^ah 7fe^<H x|| 2 g ^-a|s|-cK 

c^oi| §S (15)011 L-fE^-^ ^o|, Ai| 1 ^^^(81) SI ^^j^. m(8a)§ M-^ Ha||oj 

g^(1e) SI #(8c)# #o(^oj #0|c|. M-^ §tfAi( 3b )o| 3^o|| } Ti, Cr, W, Ta, Mo SI Pb #S| ^^o|l( 

Aja|A^|H #S| Sl^ol-H, 50 M|x| 500nm S£o| SJ- ^tH|S| iS^|(80)# S^sh 

CK 50nm §5ES| ^^|7^ 2io^ > l ^o|| ^bh h ^(8b)# 0HcH| 7^ah- fflcK Ci^o|, o| £Qg| 



http://patent2.kipris.or.kr/patent/XML/FLOK0001/1020007009546.XML 2005-08-19 



KIPRIS(SJH^Se) 



Oil 01 XI 15 / 36 



(80)^oi|t f *}Mm »*M7| flflH #a|^l£*t **l BW ^^^oit ^ck q^o|, £2*1(80)^ 

ch^ol| £ 7^1 38(16)oi[ l4e|-l||^ u[2\ ao|, *H9 f^8£! £2^(80)&ol| S^a|^aE}|ii| 38 %\ cH| 38 

^o|| o js!)t xfl 1 o||a|oiS(80a) Si *fl 2 uH&|olS(80b)# ^8^. op|A| xfl 2 u||a|cH^(80b)ol| q|st|A^ ^ 
SI £ 4o|| £A|o^ g 0 |, ZL SJ^-£-o| l^o|| t^8^t S^(9a)^ ema*lJ£^ H8°h£ ^cK 

Q#o|| 38(17)o|| ^EfL4]-^ b^sf ^o|, *l| 1 SZJ- ags«81) SI *l| 1 «Ha|o1#(80a) 51 *il 2 ««B|(HS(80b)# §£E 
^, o«# £Efc US' CVD gom TEOS 7^ Aj**|-0| t NSG, PSG, BSG, BPSG #£| ^&l?flO|E ?\ 

a ^o| ( s^^aissfom A^Ajaigo^ so £ o|^<H*|fe*ll 2 S2>aflst(4)« 8«»ch *i| 2 SZJ- asst(4)£| 
uy ^\^ t g^ 500 m X | 150 0nmo| d>as|*|.ch xfl 2 #2} atis«4)s| af ^a||7|- 50Onm o|^o|a, q|o|E|-H(6a) SI 
^AfAj( 3a )eioi| SicHSi 7 |A]j nc[x\ EE^ 7i°| S*l|£. £J*I Sfech 

c^o|| gs( 18 )s| t^loilAi, y-£*||#(la)# !Mj«W7| ^ 1000°c^l 20-g- 85. «» °l ^£1 

(6a)aj £>£*||#(1a}s| ifefE JEBj|°J g^( 1e )# a^*PI fi(5)# *|*t(2), *i| 1 #Z> 

w^°|(81) Si *i| 2 ga»fl9K4)o|| ^^°hcK £oh ( ^AfAj( 3a )om §S±j(3b)# 7|£f a^ol| 5U<HAH £A|s|- 
X| gfe b|jAj^ ^^s|-7| fl^g^e «(5)3f Sti&Saoll S|*H 88S" ^ Si^. 

c»oi|, 3S(19)o|| H ^ ao|, x|| 2 #Z> a^st(4)s| floll, ^n|Eta #oi| a|«H. *J9«a| Al »s| 

^0|l[ ^b|a^o|H g^e«6)SS. ol-ol, °f 100 4t*l 500nm^| b^si^fe ^ 300nm 5. £| *j *hph 

c^o|| ^§(20)oi| l.|-e|-l4|-^ u}s|- go|, 5^a|4iZiBH3i| 38 Si ollg 38 #ol| o|« l | | E||o|E|«l(6a-)« a^S-cK oi7| 
M ^|o|E^Aj( 6a )o|| qj3«Ai^ s. 4 oil £A|th b|-£|- ^o|, i4#oi| ^8hj - ^ S^(9a)oj| 5Eeh ^| 

2 uHa|cHS(80b)o|| ^^°^K 

cF#o|| £ 8fi| 38(21)oi| 14EH-H- u|.sf ao|, E||o|E|^<6a)^< oj|# #^of c£- ^oj. CVD w 0 m 

TEOS 7^ A»^0) f NSG, PSG, BSG, BPSG §2| ^£|^|0|M ^B]^ D 4om Ajfif, Ajaigof |o 

£ ol^oix)-^ x\\ 3 SZ> a^^(7)# S^shch. xi| 3 g^l- ^^q|( 7 )o| of =tH|-^, s{= 500 1500nm7h u(«S|^ 

ch#o|| 38(22)oi| ^E|-M|^ ^o|, ^ S^(9a)^ *i| 1 uH&|cH#(80a)# a7|5jo^ g^sp| ^sh ^If 
(8b)«, o|$ oils, £ig8 o|e o||S #oj c^ 0 | o||§ o|| 0^ a^&q-. &Ho|2j^o^ oj^jx-i q e o\\ 

c»o|| 5« (23)41 i4EK|fe ^o|, x| 3 #Z> »flat(7)*l — ^ E H§ S«ll a l«H, iTO^t SES^ «t 

°|(9)#, ^50 Ml^l 200nm^| ^|^. ^^o| 3S(24)o|| ^EWlfe uf^itoi, S£a|^3S«5i| 38 Si oi|§ 
38 #o|| o|*H, £^ S^(9a)# ^8sM. ^^oj, H7| S*t ^a^o^ A^sfe g^oi|-^ f Al S-£| 
^a»'0| ^ ^|lS-SF±'S^(9a)f «»«Fo)£ #ck - ■■ - y-v = 

(X|| 2 aA|0j|) $ ^°|o| x|| 2 AJA|0||0|| 5UCHA|S| S7| 3*)- Sx|s| ^8o|| c«3HAi, £ 9 Ml^l S. 11# a-SSW «9& 

Ch £ 9-^, X| 2 ^)A|0||0|| SiOiAHoj C||0|E(Aj i ^Aj ( ^ §0| TFT O|^|0| 7|Bfi|"A|S £j^o|^ 

o| ^^o| ^^£012, ^ 10^ a A-A' Eh^^OlDi, £ 11^ zi B-B EhS£0|ch EE-}, £ 10 Si E. 11o|| 5io|Ai 

^, ^ §0|L[ Z| ^A1|# £^^0||Aj o|A| 7^ oh g£o| a 7 |^ op| ^J^Ai, Z| §0|L[ Z| ^XHD|-C|- Cj-S^ o|- 

H flcK £E£h, 5. 9 Ml^l £ 110|| £A|oh x| 2 ^A|o^|oj| al^Ai £ 2 m*| £ 4o|| £A|th x-j| 1 ^A|o^|^^ ^8 

0|| CH^Ai^, *j"2E *0|al, ^Zl «fl«4W»CK 

£ 9 Mt^l £. 11011 SiOiAj, x|| 2 ftlAloilolHte, »£4e(1a)fi| Hajiei g^(1e)oi| ^^§1 ^(88a)# S 

7|^|o^ g^sjcH ojzi cl|o|E|Aj( 6a )^ §^ * £S#(6bPK Q± S^(9a)o|| S (88c)# 

#0^ S7|^o^ ^§8s| £S§of o|^oix|-^ x|| 1 uHa|cH#(90a)# ^I^KH Xi^K na|2, #7|| £3 

S(6bW ^| 1 «H£|o1 ^(90a)^, 3|o|EiAj (6a ) °J §7|| £SS(6b)^o|| *il 2 SZ> a^^l(4)# §«|-oj c|S «H 

^|£|cH ojzi, o| xq 2 Sa»fl ^(4)011 ^8^! ^(88b)# #0^ Ai^ S7|^o^ g^sjcH ycK 

xi| 2 -MAioilcHIAlt, ^1 1 «|B|<HS(90a)3t £S§£S o|^oix|-^ x|| 2 «HS|ol#(90b)o| a*|sjcH 91 

2, x|| 2 «H&|o1#(90b)aif SS^j(3b)^, ^(88d)# #^o) ^7|^o^ g^s|cH SicK o|saH, x|| 2 a[|a|cH^ 

(90b)# SB S^o^ oj^sfe a^saf g^sfe 5011 a|*H, a^Ajo^xi cn§t ^ XI ck o| a 

^, #tr^(3b)# §^ S^^^A-j, zj ^d|-c|- or^£ iyo £ ^8ohoi£ ^ck o|^, 7H^?## a 

n'tk ^ 91^. 5E*h, xi| 2 «HB|oi^(90b)^ §-e^(3b)^ S7|^H^ g^-fe. ^oi| s>m, #^Aj^ 2 #H^ 

^ XiH, ¥^71- 4!fiacK E. 9oi| £A|s|-^ b^aj. ao|, xj 2 bHa|cH#(90b)^, g^^H^ xj| 1 bHa|ai^ 
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(9Oa)0| ^^jofe g<*°| ~<#m. xfl£|©m a±± *j^(9a)£| #«■ §^ ^WSSS jd*\s\o\ ^ ^ S«IS 3! 
o|EH^(6a) Si ^Aj(3a)o|| zfzf u+# £HpE SI ^ffl* flSShch o| §^o||£ x|| 1 >yA|oj|oj g 0 |, x|| 2 «H 

a|ol§(90b)£| 7^*hs| i^fts, 3^(9a)^l 7|^x>a| ^oj| °m a^Scf. ci^o|, xg 1 HH&|oi#(90a)^ *l| 2 
HlM<H§(90b)2Mi| So|| cn^Ai-^, £SS(6b)om q|»7|5^2| x]| 2 *^*i(23)H^. St #ol| a|sH, 
§ SMtt ^ Siq-. zl «a| T^«o(| cfl«l|A)t xj 1 gA|ofl£| gc|.. 

o|a|- ^o| x|| 2 -feiAioiioiiAi-^, 27|)£| £*J#£l S*l £3S(6b) SI *l| 1 «H&|oiS(90a)o|| a|*H, *t± 3^ 

(9a)o||A| asE«IS(1a)^W# ^o^| §?|| 7^*!^. 3^(9a)o| ITO^^ o|^cHx|Zl d|o|E|Aj( 6a )o| 

Al ^H^. 0|^CHx|-^ g^ollfe, ^A>£|-£| A^|oi|A) ot^sMI £J7|*j°l g ^cHx|-^ Ti, Cr, W Z1#S 9^ 

SE*h £ noil £A|s^ ao|, cj|o|EjAj( 6a ) 0 | #gAj( 3b )^ dHa|o)S(90b)^a| Afo|o|| *g*||st°i xi| 1 
gst(81) SJ *ll 2 §y§fl D 4(4)f #o|-a| ^oi| XioWfc, e||o|b| *j(6a)o||^, S^7fMc|. ojgg §ajAj 

(3b) SI *1I 2 aH5.H#(90b)^s| A^|o||Ai §go| ^7^cK o| aH^o||, c||o|e|Aj(6a)s| §if# ^^j i2H«M 
Sfe 3 3^ H7|s ^ d|o|E)Aj( 6a )§ # oh a^A|^o| ^ 2^(9a)^o, ^^oj| floral 

0|S»H^ Al^ ^^°|0^ Ol^Oi^l-^ £HS(6b)S, 0||# §S, Xi| 1 AJA|0||0| TcflS H^Ai|^0i| 2ioiAio| g 

S (18)o|| SicHAj, Ha«o| a^(ie)o|| ty-ofe ^(88a)# g^s^, §S(20)ol| flow, o| ^1 * 

(88a)si ^§ hbi|o| gs|<ie)a| ^o|| %7\\ £2#(6b)# S^s|-7| ^H^, §S(19)oliAi 

Al^oll qjo^oi S££|^ZLEl|Ji| SJ cHI^J §S #cK ci^o| xj| 2 #Z} S^^t(4) SI 1 u||2J<H§ 

(90a) SJ 2 u«a|cHS(90b)o|| qi^A]^, Q||o|EHAj( 6 a) §y ^?|| £aS(6b)^o|| f ^| 1 ^A|oi|oi| sioiAjoj gg(i3)o 

^§(16)^ H^Ai|^0{| o|3H ^ah S |.^ ^ cK 

(fl 3 4JA|oj|) ^ a-gsj xfl 3 ^A|oi|o|| SicHAjoj g 7 | Qx\9\ ^Ajojl qjsl-oi, £ 12# fssfo) «_Bfich S. 12 
^, *j| 3 oij ol| 5Jto\*\9.\ qjoiEjAj, ^AHd, #o| ^AHsj ^ £o|| cf{^s^ Ehti£0|c|>. ££°h, 5E 12o|| 

XiCHAi^, Z| §0|L[ Z| ifi*H# ta^OflAi o|A] 7h-^thS£^l H7|^ o(-7| ^^jA^ Z| §0|Lf ZfY^H°W C|- 

= SIck ci^o|, £ 12011 £A|oh x|| 3 ^a|o4|o|| 5Xo\M £ 10o|| £A|*h xh| 2 ^A|o||a|. 2.^o\\ qjetjA-i 

£ 12o|| SicHAi, xfl 3 ^AlojlollAi-i^ xi| 2 ^a|o|I£|^ =*e\ , §7|| £S#(6b)# A»«|.x|. SJ-JIA), xl| 1 uiialcHSOOa*) 

^, *i\ 2^|A|Ol|o| g^acf. 

ttl-SW, 3 ^A|oj|oi| S|ora, ^ 3^(9a)^- ^gsfe ITO ^ S7|^o^ a^ 0 | ^ 2§§ ^^a|o^ ^ahsj 
^ *i| 1 bjalolSOOa'Joll sisfl, ^ S^(9a)^ ^b||o| g^(ie)# S7|^o^ ^\ ^ SiciK 

(X|| 4^A|0j|)^..«go| x|| 4 ^A|0||0||'5iiO)A)oj S7 | ^^S»7:|o| zji£ol| CflfiR-A], £13^1^1 £ 1 5S »3E»|-Oj : 

CK £ 13^, ^| 4^A|oj|cH| sicHAifii qjolEHAj, ^a^, ^-4: #o| TFT o|^|o| 7|©a| tl^ofe *$*r 

S| ^^S| ^£0|2, £ 14-^, ZL A-A'-aSSOlD), £ 15-^, ZL B-B' 3^EO|Ep: £E»,'E 1 4 5U E 150i| 9lO\M 
A §om 2f ^# £Ea^o||Ai ojaj ^^oi-g^ai 37|^ sp| ^sHa^ z| §o|l[ zj ^xHahcj- c^s^ s|. 

H sacK D)^o|, £ 13 M|X| SE 150|| £A|*[ x|| 4 ^A|<*|oj| Sic^A) £ 2 £E 4o|| £A|*h xj| 1 aj A |o«s|- 

£ 13 £ 15011 5U<H-M, xi| 4 ^A|oi|oi|Ai^ x-il 1 ^JA|ofls|-^ £ha|, xfl 1 ^°|(11a')o| Ai^ o|g Sh - s ^ 
(9a)s| S# ifoj ^x^o S ^AjsjcH #^(3b)o| ^(15)-^ %*\o\ z| J*^njc|. xj| 1 7:^^(11 a' )o]| 

S7|^o^ ^S\0\ SUCK n 1 ^#^(11a')# S8Aj( 3b )o, ^ b[]Ajo^A-i 7|-^A|^| - ^0| ;^Sf2, #ifAj( 3b ) 

o[ x-|xi»4« 5E£ofe solj °|3|| §g(70)s| 2fS^Am ^ SUcK ££^h, o| ^oiia)^, x|| 1 *^e| 

(Ha 1 )^ S^^jHSA] qigsfe S^^, §^^!(3b)# z+ s^d^ o^shh S^o, S^R^a) ^£SK>1 

(I1a')^ 2 «l|a|o)S(90bW S7|3Ho^ g^sfe ^o|| £|«H, ^ gg^ 7 | 3^ uH^°^ ^ 

oi£ sck §grAj(3b)# ^s) §K o^^he ^ S^s^ x)| 1 

(na'H 2 «Ha|cH#(90b)^ §1T §sfo| *0|^o^. ji 5E«h ^JS°fe ^ ol SJcK 

Ci^0|, e S(15m ^| 2 «H£|cH#(80bm ^lf^(3b)# i(Sc)0\ ch# g«3 ?|*|0|| 

^ ^o|| oj^| i ^ (15) cy ^(8c)o|| 9Xo\M^\ a-x|fh ^ SicK 

D)^0|, £ 14 SI £ 150|| £A|S|~^ u[9.[ ao| TFT <HB||0| 7|£H10 , )^ > u||Ajom TFT(30)S| ^a|£ ^^7|- ££12 
noi ^A^sjoj o i ^i i sSO | ^E^MI ^^sjcH XicK o| g!|o|eh Aj(6a), ^Aj-H(3a), §if*!(3b) §a| u|| 
AjomTFT(30)7|-a^a S^g^oli 9}o\M^\ H 3 SZJ-SflsK7)s| S^o| a^HlcH SicK a ^fi| ^o|| q§H 

Ai^Xfl 1 ^A|0j|o| icK 
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a^W, *1l 4 4Ja|o||o|| 9\t>l# t efl 0| Ei*j (6)o|| 3*1*1 ^AKj(3a), TFT(30),S^>d(3b) #o| S££|4=- 
7H^ S^oifsi EW^x|gSch o|§7i|o^ ^ g^(9a)7 r g§£[ £|ol Si7| ifl^oll, s||g g£oj| ixfBM 

a|a*(50)a| q^SB|M|o|-a#^aS- ^ XI ch o| S^K Sicf :n§?)<>| SAph 7fe*HxK ^ 7H^ Si- 
cily 7^*112^. 

ci^o|, o|&)oi-TFT o)s||oi 7|B(10 , )o|| ^ah S |.- 2jo|| m&*k?t oM 1 ^, oj|# fS, CMP(Chemical 
Mechanical Polishing) 2£ a|#^g #oi| ^5^14, #7| SOG(Spin On Glass)^t, ^7| SQG 

°|, #a|o|o|H e| o\&*\o\ x\\ 2 SZ> BfleK4)o.m *\\ 3 &a- a^st(7)o|| 22o1a-|o| gB4« sfoj£ #ch. ci 

^0|, M-£h ^AH « Xi| 1 ^A|0j|, X\\ 2 ^A|0j| °J n\ 3 *JA|0||0||E ^feofCf. 

(g 7 | §-x|oj ?a)0|4J3f ao| z| Aj A |oj|o|| SiCHAi^i xp| goj- g.*|o| gjj ^« £ 16 §J £ 17 

» #^o^ «S»cK ci^o|, £ 16^, TFT oj^lol 7|B(10)« =L$\o\\ ggsj zj ^ah o^ £ |. c||»7|B{20)s| 
^oj|Ai ^^5E0|H, £ 17^, ££ 16*1 H-H' E*fl£0|cK 

E. 16o|| oicHAi, tft o\qo\ 7|B00)s| ^oj|^, a*^H(52)7hzi 7(-^x|-a|o|| otBH ^*|s|o| xioi, a e»o|| g«js r 

01, 0||# #S *1| 2 *HW(23W ^S^^M" ££- 0|^CH^|-^ ^ SA| g^o| ° flSohb #^Ai 

SI 35Q 3*HW(53)"0| ^*t^|CH SUCK B**||(52)S| S^Oil-^, d|0|EjAj( 6a )0|| Aj^m .E|-0|g©£ s 

^s^^oii °|*H q|o|E^Aj (6a )° d|o|E^Aj ^§51^(101) SI Sl£.g^EW(102)7HFTolB||o| ?IB 

(10)a| ^ Soil ctfaf ^*|£|ol SlZL, ^A^Aj( 3a )oi| ^A^^m ^ E|-o|g o S ^o|| a|«H ^AKd(3a)# ^ 

ofe ^AfAj zps 2|^(104)7h 0| 1^0i| oJflSfe 2«j0i| CTfBH ^x|£jOi SicK ^AfAj( 3a )oj| §g£|.fe nr"A}- AJ^ X| 

^o| s^|7|- Sf-^cra, ^a^ ? f S|s(104)-fe- ah^e>o|a^ .Vtt iS£ S^h Gflo|E|Aj 

S|S(101 )# ^ JEA| ujoil a[B\ o^o|| u|fl8^oifE oj|# m& CflO|B|Aj« ^ S A| ^^o| 

Sh^oj yo|| IXfaj- dH^g ^Ol&jAj ^2| SS «e| ^Aj^m ^gSj-Jl, «^<^°| G||0|EiAj° ^ S A| g^o| 

«hq|^0| yoij CLj-a^A-1 d||x|Sj CilOlE^Aj ^§5|^^^Ei SJ-AJAJ^S. g^o^^ o |-Ctj £ #Clf. 0|1J7|| ^|0|E|Aj - B|AJ- 

©ra, ^OjE-jAi ^§5)^.0; ^ 5U7| aH^oij, ^S*hS|s# =?&°ti=: ^o| 7^ 

*H£!c:h ci^o| TFT o1&i(o| 7|B(10)S| »4o|x| 1^ojj^, fi^ ha| g^o| ot^o|| S|S(104)a* 
^^s^7j ojoh^^oj hha| (105)01 ^*|£jo) 5icK ££^, qjtt7|^(20)£| sM^sj ^jo^£ i7H^oi|Ai^, TFTo)sl|o| 
7|B(lO)^c||»7|B(20)3fs| a^|o||a| Aj 7 |3ioj <^7| flS £S^H(106)7h a*l=l<H «cK aa|21 ( £ 17o|| £ 

Ajsfe u^fif ^o|, £ 160|| £A|th ^*3fl(52)aF7is| Pi^ 7|nf(20)o| «H9 U«JR-(52)o|| sj^H 

TFT 0JBH0I 7|B(10)oi| Jl*fS|<H SUCK TFT oisj|o| 7|e(i0)AJo||fe o|#£| Gj|o|EjAj ^SSlSdOD, ^A}Aj ^ 

# 5|M(104) §ol| Cio^, ^^o, d|0|EHAj(6a)0|| ^ Aj^ # ^ S o| Eho|°jo^ oj 7 ^hb ^=^^1 ^|o| 

E-jAj( 6a )0|j ^ J}OJ b||^o| =a|^X| Aj^m S |.A(. A|^;o|| Aj^^Ol Z|Z| HE|^| £^0|L_f ^ 

o|- a| o| eHS- S7| g-x|o| gg f SA^l-71 ^£hSA|- S|s §^o|-Ol£ ^cK ^ ^A|0j|0i| a| 

^a. us 8 7ie(20)^ai *ii 2 7t©e|(23)B tft ojbiioi 7ie(io)*jai *f» ^^mci-£ xj-Tii ^Aj^ E|i, S7| 

*Ho|| ccf^^A^, #o|«MI ^ SU^k 

0|a} £.i- l||x| £ 17# »2«fo)-«a» zt-MAloiloilAlt, cj|o|E-jAj ^ S|S-(101) « ^AfAj a|S(104)# TFT =■ 
o|EH|o| 7|e(i0)a| ^|o|| tH^oll, o^|# TAB(Tape Automated bonding) ?m&o\\ LSMI, 

TFT ois||o| 7|^(i0)a| ^ffl^oll oI^-ah £ g |§f #0^ S7|2i 5J 7|7J|£jo S g^ £ ^ S|-0i£ ^Qf. 

SEah, qiS 7|EK20)£| ¥A^o| ^a^|^ ^ §y TFT o\b\\o\ 7|fi(io)fi| #a^o| #A^fe ^oj|-^ z|z|, oj|# 
TN(Twisted Nematic) , VA(Vertically Alligned) £H, PDLC(Polymer Dispersed Liquid Crystal) a 
ELf, ±<UB\ S|-o|e HH/i^al a = ^o|| cd/BfA), ^^r S#, #o| ^fW|Ai aH^ia 

^K 

0|A^ Ajg^ 2| ^A|0i|0)| SiOiAHoj S7 | §^ 5*| - =£S|E)0|| ^#£]7| COi §0|| , 3°H^I Q7| S*|7|- RGB^^I 

£fO|E °jH^Ai ZtZ| A^SJH, Z| BK>|M «JH0j|-^ Z|Z| RGB ^ ^r*H§S| C^0|#^oj ^-of-Oj -^^^j Z| ^°| 

S0| ?A[§o £ Ai Z|Z| ojA^Til D+BH, ftl A|0j|0|| A-\^ Q\ §= S = (20)0||, B B) ^E^ ^x|£|CH SiX| ^K 

ziH-m, xfl 2 *rSS|(23)0| ^ah^cH 5iA| ^ S^(9a)o|| qn^rxr ^§ S^o|| RGB^I n 
^ *^|, cflg: a^(20)^o|| ^Aj S |.o^£ #ck o|S^| ©l-S, 5«S o|a|a| ^|A|^om ^a^o| se1 S7j s 

^S-a|o|| z| AjA|oi|oii sicHAjoj S7 | 5i^K q^o| cms a^(20)^o|| 1^ 17H CH§o^^ 

QrOia^ ^^o|-Ol£ #cK 5E^, TFT <H^|o| 7|ff(10)^o| RGBoi| ^ S ^(9a)S|-o||Ai ^|x|^ 

e^ aa| ^Ei## its. 7feo^K o|2h aoi sra, aAhss) as s^o^ shi, S7| 

S*t ^tim ^ Si^K cH^o| a*h, ens 7|£K20)&oH ( ^§£| #^#o| a^ 0 |^ £|«)sh^ ^©s, * 

s| olgsi-oi, RGB e>#o)m-& c|-o|#^oi m Bjm %g*to\E. o| c|-o|#^ch ^Ep r ^S 7| 

Boll filorS, i-f-E S7| §*f S"^|7|- ^jeacK 

0|M Z| ^A|0^|0|| SJOiA-io| S7 | ^of A^|oj|Ai ^o| °Ja^# q| S 7|B(20)a| ^o^^ SA^fe 3d 

o r «x|o}, xfl 1 ^S°t(Ha EE^Er 11a')-i- s[2 Si7| ^^oi|, TFT oia||o| 7|B(10)fi| ^o||A) ^|a^# gA^|. 
01 , ens ?|B(20)fi| £M*[sm sj-oiH #ck ^, o|^ ^o| S7| S^ &x|# ^s^eho|| s-^^oji, 
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£*IIS(1a)2| *Hti S^(1a') SI ±± S^(1b) SI hb!|£] g«j(i c )o|| *|o| °jAhsfc ^# Hf# ^ 

J1^SS| SA|Sfe %0\ 7|-^S|-CK OpM, #EH^ t TFT 0\%\0\ 7|£K10)S| 0|S^o £ «e|S| b|Af# gJX|Sp| 

fl*H*l, e>Af ^IS^I AR(Anti Reflection) s|stS «i£ hH*I«W l K AR SS# S^fi" i!S7h 21551*1^, *i 

^AlojloJIA)^, TFT CH&||0| 7|»(10)S| Sgnf «>£*||S(1a)s| ^oi£ S*Kla') SI *1fe£. ^ <g^(1b) SU 
£ Hsj|oj g^(ic)^s| a^o|o|| x\\ 1 *J»sKlia£Efe 11a')o| ^^Hjoj atj^oll, o|a|S-AR t^^om 
AR Af^TjLf, TFT o)eM|o| 715(10) ZL *N# AR ^B|oh 7|## a>S» «a7|- fto^r. Q+aW, y A ^A|Oj| 

oil xh^. b|g.# ^ Sin, 5££| eae H*f a|o||, *W 2|*H. ii<H«ia|^ *Jo| tJ7{| 

^EH7i^a| TFTM u|SS -fei&IS TFT gs| chE TFToll m*HAl5E, *t ^a|o*|^ #j§;s|-ch 

(2^p|7i) chgoii, oi^ #Mmn a?i ?m &*idoo)s ^uie!- ^aio^i qjsi-o) s. ia el 

20# SiSfoj 

^Aj £ 1 ecH[ , 0|S)oh g 7 | ^q- &*|(100)S ?U|» S^7|7|s| 7H^ E-Mfich 

E. 180|| flCHA-l, H*l*Mte fiA| g£ fte^fldOOO), SA| fla| S|S(1002), ^#=1^(1004), S7| S*t 
(100), #^ S|S(1008) 51 S«s|S(1010)# ?«I^O) ^slo) 91^1. B.*\ §M MSdOOO)^ ROM(Read 
Only Memory), RAM(Random Access Memory), g-*l #s| Dflsal, *3£*K>I #2Ls| 

£ § # sgsp, #^ ^ s|s(1008)s^e|o| aj^oii s|7ls|-oi, ^§ M^^l s|-^a|2: #s| fiA|^a# S a| 
^a) s|^(i002)oi| ft^Sj-cK ha| §m a|s(i002)-fe ais, ^^-^^ ^N|o|^ 

5)^, £S SIS, #^| ^x|o| ^^!£]oi siJi, mm s|7i$f-cc| oje^ 

a s^isas^E) c-i^i^ ^ ^^sfoi, mm ^^(clk)^ aoi ^^^1^(1004)011 ^s^is 

(1004)-^, S7| S*|-^|(100)# ^^^CK *J§J2|^(1010)£r, ^^| ^ §51^. S7| 

g-x|(ioo)# ^ofe TFT cH^|o| 7|es| flo|| f ^^2|^(1004)# S^HSMS. o|^cH| ^iofoj sa| *i 
B| 2|S(1002)# S^SfOlE S^K 

c:h#o|| £ 19 M)*l £ 20OII, o|st ao| gxp|7|a| ztq- £a|»ck 

£19o|| SicHAi, HXh7|7|S| ijo||o] ns^EKnoOJfe, T 1 ^ 004)7 r TFT (H B||0| 7|B^o|| ^^HS S7| 

^x|(100)# stl-oh-c- a r o| M 37H Z|Z| RGB S^l efo| £ ^ "(100R, 100G S 100B)^A) A^ 

Ssh HS3|BiSAi ^AjHjcH o|CK =^Ej(ii00)oHAi^ f Dj fh ^o|^ U H gfi| U -^S^I c§ — ^-^(1102)^^ 
^E-i ^Af§o| femora, 3^fi| o|BH(i 106) Si 2S-SI ci|-o| ^^oi D |Bl(ii08)o|| M , RGB^I 3^o\\ cHgs^ ^ 
-^(R, G, B)^^ Lf^fOl^P, ^ ^ol| cHih ^olH ^H(100R, 100G SI 100B)o|| ^ ^SS^K 0| crH B S^, 
Zl W^oil ^ °|7| flsHAl, ^A^ @!^d122), Hsl|o| a^(1123) SI #A^ gs(n24)S. oi^oixi^ ^si| 

Q|.a^7||d.-121)#..#9rOl #£aS..ZLS|S, £[0|S ^^(100R, 100G S .100B)oJ| S|SH ^ 33^Pj) c||§of 

fe S^S^. ''cfonsei sajS(iii2)ol| ^ ^, BS(1114)» #»W ^a^!(n20)oi| ^eh 4^ 

O^A-j ^AH|C|-, _ 

£ 20o1| 5UOJ-M, a^7|7|fi| ofloj SE|d|c|cH qj^o| n ^^o| itjxiy a^EH(PC; 1200)fe, ^#th Q7| 
S-*|(100)7 r m 5HtH H|o|^Lflo|| ^x|s|oi SJH, c]^o| CPU, ujaal, £i &* ^|o|| ?|SH(l202)7h g- 

&HK1204)# o|cK 

o|ai- £ 19 l||x| £ 20# #So|-aj S^7|7| £|oj|£, q»S HB||b|a, ^ nf^jci^ ££-^ i|A|^oj b|c|s 

Ei|0|^ Bj|SCi, 7 f U||b|7||0|-a SX|-^a f a^|Af7|, HSAllA), 9J H •« -*| 3L±Ql 0|^ (EWS), # C|| S £(-, 

Haiibia a^K pos aw, ^^i^ a-*i §01 s. isoii 5ea|» axp|7|o| ^isaj # ^ ^ck 



0\M ^^oh b|.£|. ^0|, £ £J A | Oi| 0|| S|S^ t ^#0| ^2§^a| fiA|7|- 7^fh 37| 

(57)% 9-21 
7I&0II, 
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S-0| ^A^, 
m>3\ C||0|E|4Jaf, 

At 7 | zj- ^A|Aj §J At 7 | z| q|o|EHAjo| j2^o|| q|g s ^ a||*|=j a|°| SS«x|>!ie|2f S^nf, 

Ap| s?«xj^E-i2| g! hs)|°J ^# ^sfe e>£*HS=t 4P| S^Sh2| A|0|0|| 7HH|S|-2, A^7| uj-E 

x-us^i 37|wo £ g^sji ££=)• #7\ *mm °s *i^&2i n\ 1 sa#^, 

AJ7| X|| 1 soje|o £ 0|^-OiX|Jl, gaSj££ fiO|- At7| Gf|0|E|Ajo|| SjoJ S ^ij£§ g*|cH 91^ *l| 2 £ 

?a|S-2!# ^g°£ sfe £PI a«t&*l. 
&^?S2 

*l| 1 Soil aicHAH, 

a^7| xi| 2 £S§S SS^°saohaM<H£¥e*tSS &7| 4^ S^o|| ^x|oj alt ^S°S8fe a?l »«t 
x|| 1 S^fe *H 2 Soil SicHAi, 

a}7| *\\ 1 Eg§e a}7| ^saigaf H 1 s^s. «s|oi a^l^ss s^sj^i £^ y 7 | ^ a^ *q 2 
l_ f § #s(-oi S7|»££ s^a ©i-fe- a?i g-*i. 

H 1 S Ml*l x|| 3 S§ o|J= *h S-oll XKHAf, 

a}7| q|o|EiAj^ At 7 | «>S.*IIS^ *ll 3 37|»°s 3dS I3°£ sfe *)7| #«fg-*|. 

«^S5 

*ii 1 s i-h^i m 4 &m o\± a- s°ii skhai, 

At7| q|o|E)Ajs. ga^l°£ ao|- M7| g=o|| *jcH£. Yt^££a*l^l Sfe #S ^i°S she- a?l §«t & 
*l. 

S^S6 

xi| 1 S- M]x| q| 5 S-g cHin » Soil Xio]Al, 

■y7i xii 2 £S§s sa^Ajoii 37i»os a^sicH as ^g°s she- a?i %n 

x|| 1 S 4|x| x)| 6 S§ o\± » S-oll XicHAi, 

sht a?i 

S^S8 

xfl 1 S H*| 1 7 »# <HH eh Soil SloW. 

^7| xii 1 £a§ §y A} 7 | xii 2 esss, z§g sssfe a# sfe a?i 

S^S9 

^1 1 S Ml^l x|| 8 SS CH^ =h Soil SicHAl 

a}7| xii 2 aasBf fe^i qioiEHae, s?j ssw ^che ms 'm*ia ^# «^ a?i 

a^sio 

x|| 1 S ^ll 9 SS cHi^ °h Soil aic^Ai, 

a}7| s\± a^oii g^s ^#tf« q ^«i£j- a# fg°s S7| %n 
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£I^S11 

xil 10 m\ 5&o\M t 

2# ^SHS ofe S7| 

xil 11 SMI 9lo\M, 

AJ 7 | «£jfl»S| SJ^S Of^OjXl^ X{| 1 ^2) «ff S=J1|. ^7 1 ^ ohSO| *j=io| Xi \ 2 SIT S^0| Xfl 

1 *a*|sf* fsfof ms uHx|£ja, ^7 1 xh] 2 ^ §if ^7 1 xfl 1 £3§2| oj« s ol^ojxife x| 3^-!§ 

if 2^o| 2 »S*|s« H» «H*is|cH #7| ^S^o| tj^sqcH ft-cr 5^ sfe *P| g-*l. 

S^S13 

x|| 10 S 4|*| *i| 12 SS cH — » Soil 9lo\M, 

^7 1 xi| 2 *1| 2 S^ S^cH| ^S£S ofe 37| 

S^S14 

x|| 13 SMI S1<H*1, 

#7| XH| 2 ES§€ xfl 4 ^# #o)-oi M 7 | s|| 2 ^^ Q^oil 5j7|^o^ g^sqoi 513., 

My\ x\\ 4^lf^ ^7 1 1 « ^^oh^ ggoii °|*H i^sqcH ate 3 

7|«ft9*|. 

x|| 12 Soil SicHAi, 

^7 1 x|| 2 ^ §if a^€- tiS-E|0{ Sifc SlfAjoi Mgo § S7| S-x|. 
S^S16 

x|| 13 Soil XKHA-j, 

^7 1 x|| 2 a^-B 4*7 1 x^°|nf s^sjoi o|^cHx|^ sgo £ H7| 

a^su 

x|| 16 Soil 9lo\M, 

M7\ X^°t^ »SAj« gSfi, ^7 1 X\\ 2 S^ £P| 7|»AJ0|| A]o| ^3 ggQj A|£ <eJ*jofe d|0|E|Aj 

AK>l# ^A^Aj - ixfa^Ai AiS-sm, z| ^ 3^°W of^iE sa£S ^gslcH si-c »*|ol|, ^7 1 *HWo|| g 

^H|Oi 0|^OjA|-^ ^# ^9^^ ofe S7| §^ 

3^S18 

x|| 15 Soil 2lo\M, 

^7 1 ^7| Xfl 4 ^X|0j| §AH^ Xi| 5 A} 7 | SaAjoU £j7|*4 0 £ 

S^sicH Si^ ^# ^S^^ sfe S7| S-*|. 
S^-S19 

x|| 10 S Ml^l x|| 18 »S cH^ » Soil SicHAH, 

4^7 1 x|| 2 iSS^I- 6^7 1 A^°|-& M7| X|| 2 §^ #^o| *j7|^o S g^H|cH 0|^<HX|31, ^7| *i\ 2 5E 

SS^ ^7 1 tc^°|^ £!3ofe ^ a^oil ^^^ch oi^cha)-^ ^go £ g 7 | 

S^S20 

x|| 1 S M|a| x|| 19 S^ <H!=l » Soil SicHAi, 

^7 1 Xj| 1 £Aj# §y A^7| 7H| 2 ^7| C||0|E|Aj £ c|.£ S^0|| ^*|sjcH S# ^S^^ ofe S7| & 

*l. 
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3?S21 

*i\ 1 S m*l *fl 20 »» o|^ *h soil 9lo\M t 

M7\ *\\ 2 £S§^ g^^jo^ M0|- 0^?H£ S^SS *£*\S\0\ fli, ^ ^ ^7| 3|0|&|Ajo|| CLf# 

# *jOi£ SSSfe 3# SKr S?l &*|. 

3^S22 

*l| 1 S M]*l *ll 10 »* ol^ » Soil ?lo\M, 

*u 1 £s§ si £M *ii 2 Ea§€, dioiEitiMc^ m*oii ^x|Hjoi si-b ^g^s 37| *m s- 

*l. 

S^S23 

x\\ 22 Soil W>\*\, 

^7 1 X|| 2 £3§^ ^<£*jo^. s_ 0 \ Af7| *|| 1 £S^0| S*H*l-fc <g<*-^ ^|S|om qx^o S ^*|£|0| Si^L, 
£^£| #7| q|0|EiAj °J M 7 | ^A^AjO|| CCf# <g<*|# fl§Sfe 2J§ ^d°£ *H=: S?l §"*L 

3^S24 

all 22 S SE^E H 23 Soli XI <>H , 

M7| ^£*l|S^ M7| 7H| 1 £2§€ C||0|E|AJ51|- ^«^E|o^ 0 |^Oi^|-^ #?J| §SfO| a*r=|0| 3j 

m ^s^m sh=- £j7| s-*i. 

*1| 24 Soil SicHAi, 

7|£f0j| a-o| ^A^3K c||0|EH^^, M7| Z| ^AKH3|- &7| Z| q|0|E^Ajoi| g Hf5t SBXl^BlSf, ^7 1 

am SB*I^E|7j ^ £te S?l 3*t S-*|s| *l|2«-Ho|| XicHAi, 

^7| 7|©o|| ±>tg«l t *na ^ §U = ail£J <g<*o^ o|^ojx|-^ S£*fe 93*h 

Ap| ^£3N|S^o|| §£^sr# S£sfe/g£*K 

A^ 7 | gfluj-5tgol| ^a^ ^*j#gf°| oh^£| S^sfe §§*h 

aj 7 | ^AfAj 5! 4^1 ah^si S^£H>II *\\ 1 SS«fe 93*h 

M7| *J£*t*t 51 £M ai| 1 S?J ^^°|0|| A^7| £}£*i|SO^ §Sfe XH| 1 ^EHM S# S^ofe 

M7| *|| 1 gaaflet^Oll, ^7 1 X|| 1 gEJJE ^# #o|-0i Ak7| «}£*i|#0|| S7|^0^ g^^^S X^AHo| q 1 £ 

^7 1 XH| 1 £Jj§2[ ^^^o^^E-j xi| 2 ES§t S^ofe §S^K 

^7| Aii 1 es§ §j M7| xhi 2 Ess&oii A-ii 2 sz> m&^m S«*te ^S^K 

.^7| X|| 2 S^^Oll t||0|EiAj§ s^o^ 

^7| euo|e|«|^o|| Ai| 3 sa S^ofe 

M7| aH| 2 SZ> ^^^t §J ^7 1 Xi| 3 S^i- §?jStO|| Ap| aH| 1 £S§££ *fl 2 ^S^K 

Ak 7 | q 2 §S[Oj Ak 7 | aH| 1 £*H#0i| S7|^jo^ ^ Aj^°. ^AHsfe 7^^, A^ 7 | 

xh| 2 ££J#^ ^n^^jo^ Moh av7| c||o|&|Ajo!| ?$o\5i ^«^o^ gx|£^ S«h|<H 91^ ^# 4S£i sfe S7| 

^oj- & x|o| X||=E»W. 
^^S27 

aH| 23 Soil SicHAi, 

M7| a1| 2 SZ} S^Sfe ^§ ^oll, ^7 1 X|| 2 SZ> SSSjoll Ak 7 | ^£xi|^o^ xi| 3 S^jM ^# S 
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33# q &7| q|o|EiAj# ggsfe ^£oj| ?}o\M t Ap| *i| 3 5^1 M mj\ gtjEXIISoll 

a^7| X|| 1 e £g HgSfe ^S0i| & OH, £p| X|| 1 ^IHE ^# ggSfe §A|0j| M 7 | x|| 1 ^^°|oi| Ap| 

£> ill Sfc S?| S*f &x|S| 
3^928 

7| fi0 || ~AKj*h ^^o| d|0|ElAjJ4 f M7\ 21 ^A^j** M 7 | Z| C||0|E|Ajo|| g^Hj djqj E|HX| >,E| fl|. ( 

*t°| e^HX|^7|- *^ ^ S7| ^x|o| x|| 5 a}.go|| XI OH, 

M7| 7|Bo|| ^ g^, 5! HBj|o| g^o^ 0 |=oix|^ 9 g §Sj4, 

4*7 1 £}SE*!1#&oi| §?ir4t 9£°l"c- asaf, 

Ap| ^AfAj §J §go| * h ZjLo| s^a^oii *|| 1 iSSfe SS*f, 

M7| x|| 1 SZ> « fl^oll E||o|B|4j« Sasfe £p| x|| 1 #S|-c>| 4*7 1 ghE*|So|| S7|^jo S g 

AV7| d|0|EtAjjl|. SflSt©£^E| #7l| ^^o|^ 9€l3t, 

AJ 7 | E|0|B|«1 §y ^7 1 #71| £&eg0| Xj| 2 #ZJ- «ti&t« l^K=r WW. 
a^7| xfl 2 a <^ °icH| M 7 | #741 £S§££ #ohb xfl 2 9S|£ 9£Sfc 

M7| Xfl 2 « 5t^0|| a^7| 7H| 2 *# #oKH ^7 1 #71| £S#0|| S7|^ X^AHo| 1 

£2§t SSShfe ^lOll, ^7 1 AH| 1£S§ilf ^^°|o^ 0[^O|A|- X-fl 2 JE^^# dlo|E|-Ho|| .ga5(££ 2 

A}7| 1 §U ^7 1 AH| 2 £SS#oj| x|| 3 SZ> §§21, 

a^7| AH| 3 a^e+o|| Ak 7 | xi| 1 £3§£^ #ofe 3 ^^°|-^ §S^K 

M7| AH| 3 ^1 fSfOj M 7 | x-i] 1 £3#0|| S7|^ g^£| £ S §±4: xj^° - 

^S^^ ofe S7| ^A|o| 

^1 24 »ol| SicHAi, 

ai-71 xi| 1 ^^sfe ^oii, a^7| xhi 1 ii<a^oii a^7| ysx-iiso^ xii 4 m# a 

a^7| xi| 2 b ^^sfe §So|| SUcHAi , AV7| x|| 2 *# S^ sfe .§A|o||.:^7|.-x|| 1 s^} S^^l a ^ 

7| Ai| 2 SZJ- °|CH| A}7| ^ S^oj oj-^oj Xj = o^ xi| 5 S^^i, ^7 1 xfl 2 £2§t S-S 

ofe 390II 9JiO\M, ^7 1 Ai| 5 ^1 « #ohO| A^7| ^51#lfS| oK^oj g^o|| 27|3Ho^ g^£|£S AJ7| X|| 2 
S^sfe ^# ^S££ Sfe S7| S*f§-x|o| Ai|5E^g. 

S¥930 

xh| 1 9 i-H^I 25 9# cH£^ o[ ohoii 7IAH3 2!< S^PPI. 



JE&1 
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(10) 
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41a l'f 
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(14) 
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(16) 



3 b 




3,q 
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( 1 7) 
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i' f * ~ 1*01 lblo/lc le xlla l'f _ 
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81 
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12 



(18) 




(19) 



3kw 
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^6 
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